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Erwin F.. Smith in the chapter on ‘‘ Nomenclature and Classifi- 
cation” in the first volume of his work on Bacteria in Relation 
to Plant Diseases (1905), accepts as valid 33 different names of 
bacterial genera. In addition he presents a list of 156 generic 
names which he regards as definitely invalid or inappropriate 
and to be rejected. In the preparation of material for a course 
in systematic bacteriology given at Iowa State College for sev- 
eral years, I have had occasion to use this list, and have added 
to it. It appears that about 300 generic and pseudogeneric 
names have been used by bacteriologists. In addition, about 
100 names have been used for orders, classes, families, sub- 
families, tribes, and subtribes. The problem as to which of 
these names are to be regarded as valid, and which invalid, has 
been increasingly emphasized as one of considerable importance, 
and intimately associated with the development of a satisfactory 
classification of the bacteria. 

To state that the classification of bacteria is in a chaotic 
condition is to express a truism. That this is due to the inherent 
difficulties in determining bacterial relationships, and to the 
utter disregard of all rules of nomenclature is likewise generally 
accepted. Is there any need of action? 

Of recent years some bacteriologists have apparently taken 
delight in ignoring the well established customs of biological 
nomenclature, and in creating special rules to fit occasions. In 


' Presented at Seventeenth Annual Meeting of the Society of American Bac- 
teriologists, Urbana, Ill., December 28, 1915. 
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this they seem in many cases to have been aided and abetted 
by our technical and scientific periodicals and their editors, 
particularly those in the medical or medico-scientific field. 
Occasionally an effort is apparently made to depart as far as 
practicable from good usage. For example, it is customary in 
both botanical and zodlogical periodicals and generally in the 
literature of these sciences to treat the name of a genus as a 
proper name, and to capitalize it at least when used with a 
specific name. The rule reads, “Genera receive names, sub- 
stantives in the singular number and written with a capital 
letter.’”’ A perusal of technical and medical journals shows the 
rule to be commonly ignored. This fact in itself is probably 
not of great importance, but is a symptom of a deep seated 
trouble. Everywhere we find disregard of law and precedent, 
and everywhere the loose thinking and writing which are the 
consequence. 

The whole subject of formal nomenclature, notwithstanding 
current lack of interest, is of great importance from the stand- 
point of bacteriologists, sanitarians, hygienists, physicians and 
pathologists. Our present system, or lack of system, leads to 
inaccuracies, misconceptions, and misstatements. We can not 
long continue to violate the principle that for every kind of liv- 
ing thing there shall be a single valid name, without causing 
confusion. 

The subject of nomenclature is in part distinct from that of 
classification. ‘The latter deals with methods and criteria, of 
use in the differentiation of groups from each other, the former 
has for its function the determination of the kind of a name that 
shall be applied to a particular group, and the validity and 
suitability of names that have already been applied. 

The efforts of the Society of American Bacteriologists have 
been directed in the main in the past to the problems of differ- 
entiation of kinds and groups of organisms, as witnessed by its 
descriptive chart. It is time that it should bestir itself concerning 
the labels it is to place on the groups which it is learning to sepa- 
rate. It is probably safe to state that practically every other 
branch of biological science has left us in the rear in this matter. 
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Perhaps our fundamental difficulty is to know whether we, 
as bacteriologists, are zoélogists or botanists. Both of these 
groups of scientists have formulated and revised from time to 
time in international congresses, elaborate codes of nomenclature, 
not perfect perhaps, but helpful and necessary. A study of the 
writings of protozodlogists, helminthologists, and those dealing 
with microscopic forms of life definitely on the zodlogical side 
of the fence will show that they have applied their code with a 
considerable degree of satisfaction; information in regard to their 
subjects can, in consequence, be quite satisfactorily systema- 
tized. The algologists, mycologists, and most of the botanists, 
have likewise worked out their schemes of classification in ac- 
cordance with definite rules. The bacteriologists on the other 
hand have thus far failed to agree on any scheme of classi- 
fication, and many are rebellious against any of the restraints 
imposed by formal nomenclature. Frequently nomenclature and 
classification have been confused in our minds. We have been 
unable in many cases to define what is meant by the term bac- 
terial species, we hesitate to give a name to that which we can 
not accurately define. But it is equally true that species have 
not been accurately delimited in the older biological sciences, 
and this fact has not interfered with at least tentative arrange- 
ments of genera and higher groups, nor with the application of 
correct names. 

A careful search of our literature fails to show that any group 
of bacteriologists has thus far formally agreed upon any code 
or system of nomenclature. Inasmuch as the bacteria are to 
be regarded as plants, the natural suggestion is that we should 
follow the botanists’ code. But within recent years bacteri- 
ologists have shown a tendency to term themselves microbiolo- 
gists in order to make it evident that a portion of the zoélogical 
field is to be covered as well. Furthermore there is no perfect 
accord as yet as to where certain microédrganisms belong; forms 
such as spirochetes, which certainly are within the province of 
bacteriology, may be regarded as either animals or plants. 

A careful study of the botanical and zodlogical codes will 
show them to be very similar in most essential characteristics. 
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The botanical code is less rigid, and probably has something 
more of ambiguity in some of its statements than does the 
zoological. Logically it would seem that we should follow the 
botanical code with the bacteria and the zodlogical code with 
the protozoa. 

The questions at once arise: 

Are these codes really applicable to the nomenclature of 
microorganisms? Have they not been planned with higher 
groups of plants and animals in mind? 

A careful study of the provisions of either code will show that 
there is no inherent difficulty in application to the lower forms 
of life. In the botanical code there are perhaps, one or two 
rules which the bacteriologists might be reluctant to accept, 
particularly the rule that all new species of plants (in our case, 
bacteria) to be recognized as valid, must be published with a 
Latin diagnosis. Furthermore in both botanical and zodlogical 
codes there is a rule that no two genera (or other groups) can 
exist with the same name, and that duplicate genera in plant 
and animal kingdoms should be avoided as far as possible, but 
that such duplicates are not invalid. In other words, two 
plants can not have the same name, nor can two animals, but a 
plant and an animal may be named alike. It would appear 
that for the sake of the microbiologist there might be appended 
to each code the rule that in those groups whose position in 
plant or animal kingdom is in doubt there should exist no dupli- 
cate names. 

At the last botanical congress held in 1910, certain points 
relative to bacterial nomenclature were definitely referred to a 
congress which was to have been held in the summer of 1915, 
but which was deferred because of the war. At this congress 
two points of interest to bacteriologists were to have been taken 
up: 1, the determination of the time or point of departure in 
nomenclature of the Schizomycetes, and 2, the adoption of a 
list of genera conservanda. 

In preparation for this congress Vuillemin (1913), published 
a paper in which he discussed bacterial classification and nomen- 
clature. He concludes that the best thing to do is to determine 
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which generic names are valid, prepare such a list, publish the 
names as genera conservanda, and date all bacterial classification 
from 1915 when the list should have been adopted by the con- 
gress. He comes to the conclusion that all the true bacteria 
should be included in the following genera: Planococcus, Strepto- 
coccus, Klebsiella, Merista, Planomerista, Neisseria, Sarcina, 
Planosarcina, Metabacterium, Clostridium, Serratia, Bacterium 
and Spirillum. 

A study of Vuillemin’s paper, despite his criticism of the 
bacteriologists as taxonomists, shows that he himself does not 
formulate tenable bases for differentiation of genera, and his 
reasons for choosing certain generic names and abandoning others 
will scarcely withstand critical analysis. 

But after all, is a scientific classification of the bacteria impor- 
tant and desirable? Allow me to quote from a paper published 
about two decades ago by H. Marshall Ward. He says: 


The only really valid objection to a purely scientific classification is 
the old objection of the purely utilitarian “ practical’? man; and even 
there the objection is relative. This leads me to bring out the point 
that the bacteriologists in the widest sense of the word, are really 
looking at the question of classification from at least two very different 
points of view: On the one hand, we have the botanists, who direct 
their attention to the organism, the Schizomycete itself, as a biological 
phenomenon to be examined and reported upon as thoroughly as 
possible, for them no classification is complete which does not record, 
or (which amounts to the same thing) imply in its records, all of the 
life phenomena of the organism including its pedigree. 

On the other hand, we have the pathologists, hygienists, brewers, 
chemists, etc., who regard the organism simply as an object to be 
named for convenience in reference, because it brings about certain 
changes in the tissues, waters, and other media which they are more 
specially concerned with. They do not care, and naturally so, what 
vagaries the organism exhibits, so long as they can recognize it when 
they meet with it. As a matter of experience, however, it is just these 
vagaries that bring about the sources of error which beset them on all 
hands, and hence they are equally interested with the botanist in 
having them cleared up and explained. When we come to the con- 
clusion that, whatever may be believed to the contrary, the real 
interests of “bacteriologists” of all kinds are identical. 
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Are we yet ready to make a real, systematic, effort to classify 
and name the bacteria? As a society we are committed to the 
idea that we are ready, as shown by our possessing a committee 
on classification. It would seem that just now the time is pro- 
pitious for the careful formulation of general rules of bacterio- 
logical nomenclature and of a scheme of bacterial classification. 

What can we do? Much, it would appear, through the aid 
of the committee on classification or a new committee on nomen- 
clature or both. 

We can ask that the committee make a careful study of the bo- 
tanical, and perhaps, too of the zodlogical codes of nomencla- 
ture. They could then report what changes, if any are neces- 
sary to make either serve as a working scheme for bacteriology. 

They could make recommendations as to the date of departure 
for bacterial classification. 

They could report on the historical validity of the names 
that are used for bacterial groups, particularly genera, and 
determine their type species, and adequate diagnoses. 

They could prepare a list of recognized generic names, such 
as that maintained in the check list of birds by the ornithologists 
of this country. 

They could seek the active codperation of committees of other 
societies interested in like problems in this country, and as 
rapidly as practicable, work with similar organizations in other 
countries. 

They could prepare a set of resolutions for the next inter- 
national botanical congress that would doubtless contribute 
greatly to the solution of the problem of nomenclature and 
classification among the bacteria. 

And lastly, they might with profit give some careful thought 
to the preparation of a classification of the chemical changes 
brought about by microérganisms. It seems that we are fated 
to hear and read discussions of azofication, ferrification, etc. 
Could not a system etymologically sound be worked out for 
such terms in the interest of uniformity? 
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The aim of this work was to find out whether the fundamental 
processes carried on by soil bacteria proceed better under aerobic 
or anaerobic conditions. 

The work was carried out with three soils, first a greenhouse 
loam soil, rich in organic matter, second a field soil from the 
experiment station plats,—a Hagerstown silt loam, and third, a 
clay soil—a Hagerstown clay taken from the side of a hill slop- 
ing down to a brook. These were selected to represent three 
different types of soil and to secure different flora and different 
conditions of microbie development. 

The biological processes in soil are influenced according to 
Lipman (1911) by moisture, temperature, aeration, reaction, and 
food supply. It seems to the writer that the relation of oxygen 
to the fundamental soil processes has not been thoroughly in- 
vestigated; and that it has not been fully established—taking 
soil or synthetic solutions as media—whether nitrogen fixation, 
nitrification, ammonification and denitrification will go on under 
aerobic or anaerobic conditions only, and whether these processes 
will take place better in the presence or in the absence of air. 

Preliminary experiments showed that ammonification, deni- 
trification, and nitrogen fixation took place readily with or with- 
out air. Nitrification on the other hand would not take place 
under anaerobic conditions, either in soils or in solution in the 
preliminary or subsequent experiments. The results of the work 
on nitrification are therefore not included in this paper. 


1Paper No. 45 from the Laboratories of Plant Pathology and Bacteriology, 
Va. Agr. Exp. Sta. 
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AMMONITFICATION 


Kelley (1915) found that anaerobic conditions greatly retard 
the formation of ammonia from all materials except casein and 
under anaerobic conditions the formation of ammonia has usu- 
ally been found to be considerably less than under aerobic con- 
ditions. Aeration (Kelley, McGeorge and Thompson, 1915) 
stimulates ammonification but is not essential to the process as 
it is to nitrification. 

Lohnis and Green (1913) found that aeration is of great 
importance in the ammonification of organic matter. ‘The 
most significant cause of variation appears to be that of aera- 
tion. Ammonification as a whole proceeds much more rapidly 
under aerobic than under anaerobic conditions, but it is believed 
that aerobic conditions favor more specifically those latter stages 
in the breakdown, which result in the formation of ammonia 
itself.”’ Later (Lohnis and Green, 1914) they report that while 
aeration is not of preponderating importance ammonification of 
such substances as flesh meal, bone meal and blood meal pro- 
ceeds better under aerobic than anaerobic conditions. 

In my experiments the process of ammonification was tested 
both in soils and in solution. One hundred grams of soil of 
the different varieties was inoculated with 1 gram of the am- 
monifiable substance. Blood meal sterilized with CS, and sterile 
casein (Brown, 1913) solution were used. For solution work, 
Dunham’s solution (1 per cent peptone plus 0.5 per cent salt) 
and urea bouillon (nutrient bouillon and 1 per cent urea) were 
used. In each case an easily and a less readily ammonified sub- 
stance were used, casein and urea being easily ammonified. 

Anaerobic conditions were obtained with the soils by placing 
them under a bell jar in a somewhat larger dish with pyrogallic 
acid and caustic soda solution. The pyrogallic acid was placed 
in the bottom of the dish, the soil in tumblers, and the bell jar 
put on, the caustic soda solution added, and then some paraffin 
oil. The bell jar was lifted slightly to let the caustic soda come 
in contact with the pyrogallic acid. The oil prevented the mix- 
ture from absorbing oxygen from the atmosphere. In solution 
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anaerobic conditions were obtained by adding one inch of sterile 
paraffin oil. The materials were incubated a week at 30° C. 
and the ammonia determined by distillation with MgO. 


Experiment I. Ammonification of blood meal and casein under aerobic and 
anaerobic conditions in soils. Ammonia in milligrams per 100 grams of soil. 


Casein 








} | 
SOIL | AEROBIC ANAEROBI 
| 





90.10 97 .26 














Greenhouse... . 

Loam.... 78.05 77.46 

| Rg eer 71.25 43.18 
Blood meal 

Greenhouse. . ; 21.42 20.70 

Loam.... 21.08 11.90 

Ciay....-. 10.88 7.60 





Experiment II. Ammonification in sterile soil by mass cultures under aerobic 
and anaerobic conditions. Ammonia in milligrams per 100 grams of soil. 














Casein 
SOIL | AEROBIC | ANAEROBIC 
Greenhouse. . 96.39 95.61 
Loam...... bell 82.96 81.26 
Clay..... 91.29 81.94 
| 
Blood meal 
Greenhouse. . 98.94 105.23 
Loam.... | 70.72 87.72 
ae 8.89 14.62 





In experiment II the mass cultures were obtained by inocu- 
lating Lipman’s synthetic media (Lipman and Brown 1911) 
with soils of the different types and growing one week at 30° C. 
The soil was sterilized in the autoclave. Twenty cubic centi- 
meters of this mass culture were added to each 100 grams of 
soil. 

It is at once apparent that ammonification in soil proceeds 
just as readily under anaerobic conditions as it does under 
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aerobic conditions. The process in general proceeds better in 
richer soils. It is best with the greenhouse type and poorest 
with the clay. Casein is more easily broken down than blood 
meal. Blood meal is ammonified to a greater extent under 
aerobic and anaerobic conditions in sterile inoculated soil than 
in fresh soil. The soils kept under anaerobic conditions gave a 
strong disagreeable odor, showing that other processes were 
going on. This was not noticeable with the soils kept under 
aerobic conditions. 


Experiment III. Ammonification in solution. Ammonia in milligrams per 100 
cc. of solution. 
Urea bouillon 














SOIL AEROBIC ANAEROBIC 
Greenhouse 554.71 679.66 
Loam 448 .75 687 .65 
Clay os 553 .69 684.22 





Dunham's solution 





Greenhouse 136.85 141.78 
Loam 134.30 125.12 








Clay..... 147.90 148.24 





One hundred cubic centimeters of the solutions in 250 cc. 
Erlenmeyer flasks were inoculated, respectively with 2 grams of 
soil of each type. One inch of sterile paraffin oil was added to 
half of them, the other half being kept under aerobic conditions. 

Ammonification in solution goes on under anaerobic conditions 
as well as under aerobic conditions. The urea is more easily 
ammonified than the peptone. The ammonification of urea pro- 
ceeds better under anaerobic conditions than under aerobic con- 
ditions. The ammonification of peptone proceeds just as readily 
in the presence as in the absence of air. Larger amounts of 
ammonia were formed in solution than in soil. 

It was thought that an excess of air might inhibit or increase 
the amount ofammonia formed. A preliminary experiment was 
carried out by bubbling washed air through 100 cc. of Dunham’s 
solution inoculated with 2 grams of garden soil (greenhouse). 




















BIOLOGICAL SOIL PROCESSES 601 


Air was bubbled through sterile water, then through the Dun- 
ham solution, and then through 50 cc. of % H.SO,, colored with 
methyl red, by means of a water air pump. Any ammonia 
that was drawn across in the process was caught in the acid. 
As the acid lost color, more acid was added. 


Milligrams of ammonia formed per 100 cc. Dunham's solution 


No. I. Excess air..... 120.53 
No. II. Air.... 155.72 
No. III. Without air (oil) 163.20 


From these data it would appear that ammonification pro- 
ceeded best without air, next with air and least with an excess 
of air. 

Experiments were carried out with urea bouillon (no pep- 
tone) and Dunham solution with the bacteria of the three types 
of soil, under anaerobic, aerobic and excess aerobic conditions. 


Experiment IV. Ammonification in solution. Milligrams ammonia per 100 cc. 
of solution. 


Urea bouillon 





SOIL | EXCESS AIK 








| 

AIR WITHOUT AIR 
Greenhouse | 357 .85 | 313.48 570.80 
Loam 302.94 306.51 563.04 
Clay 291 .29 | 271.53 550.80 
— ——_ —_ -_ —— —— — — 

Dunham solution 

Greenhouse.... | 130.17 149.36 161.23 
Loam 145.71 | 148.89 154.17 


Clay. 55.11 | 93.31 | 137.17 








It is again noticeable that urea is more readily ammonified 
than peptone. Ammonification proceeds best under anaerobic 
conditions. The process seems to proceed equally well with air 
or with an excess of air. With urea bouillon the production of 
ammonia is slightly higher with an excess of air than under 
ordinary air conditions. With Dunham’s solution the produc- 
tion of ammonia is slightly higher without an excess of air. 
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Some further experiments with pure cultures were carried out. 
A pure culture was isolated from an ammonified urea solution 
and grown on urea agar under anaerobic conditions. A very 
simple method was devised for anaerobic plate work. It con- 
sisted in adding sterile paraffin oil to agar that had been cooled, 
inoculated and poured. Oil was added to the level of the rim 
of the plate. This avoided the use of the anaerobic jar and 
proved very effective. No spreading colonies were observed, 
and colonies were as well isolated as on an aerobic plate. The 
plates may be removed from the incubator and examined for 
growth at any time. This is a decided advantage over the 
anaerobic jar method. The oil may be poured off the plate and 
the colonies exposed for further study. 

The organism isolated by this method was a diplo-bacillus. 
It would not grow on nutrient agar under aerobic or anaerobic 
conditions. It grew very well on urea agar under aerobic and 
anaerobic conditions, although it had been isolated purely by 
anaerobic technique. 

Cultures of this organism were inoculated into 100 ce., respec- 


tively of urea bouillon (no peptone), urea solution (glucose, 10 
per cent, K,HPO, 5 per cent, MgSO, 0.05 per cent, urea 1 per 
cent), and Dunham solution. These inoculated flasks were 
placed under aerobic and anaerobic conditions. 


Experiment V. Ammonificalion in solution by pure culture. Ammonia in 
milligrams per 100 cc. of solution. 





AEROBIC ANAEROBIC 
Urea bouillon ; 308 .69 530.53 
Urea solution 130.63 79.31 


Dunham solution _ = 
| 








In this experiment urea bouillon seemed to be the best me- 
dium. Ammonification with this material proceeded better under 
anaerobic conditions. The reaction did not take place with 
Dunham’s solution. It did not proceed as well with the urea 
solution as with urea bouillon, although the process went on 
under aerobic and anaerobic conditions. 
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Some further experiments were carried out with pure cultures 
of B. mycoides and B. subtilis freshly isolated from the soil. , 


Experiment VI. Ammonification in solution by B. mycoides and B. subtilis. 
Ammonia in milligrams per 100 grams of solution. 


Urea bouillon 





ORGANISM | AEROBIC ANAEROBIC 


B. mycoides | 42 46 62.19 


B. subtilis . 


41.28 62.67 





B. mycoides... | 35.71 14.37 
B. subtilis .... 9.95 6.07 





These two facultative anaerobes not only live under anaerobic 
conditions, but carry out their activities as well. Urea bouillon 
is more easily ammonified than the Dunham solution by these 
organisms. More ammonia is produced under anaerobic con- 
ditions with urea and less with peptone. 

In general, from a perusal of the preceding experiments, it 
appears that ammonification of the substances tested under 
laboratory conditions, proceeds readily under aerobic or anaero- 
bic conditions in mass cultures using soil as a medium or in media 
inoculated with soil or when pure cultures isolated from the soil 
are used. 

The ammonification of blood meal and casein proceeds as well 
under anaerobic as under aerobic conditions in the soil. The 
same is true of ammonification in solutions of urea and peptone. 
More urea is, however, broken down under anaerobic conditions. 
Excess air bubbled through inoculated liquid media does not 
inhibit the production of ammonia, although less ammonia was 
produced with Dunham’s solution under these conditions than 
under ordinary air conditions. Pure cultures of B. mycoides 
and B. subtilis readily form ammonia under anaerobic condi- 
tions. More ammonia is however produced from urea under 
anaerobic conditions by these organisms. 
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NITROGEN FIXATION 


The ability of microédrganisms to fix atmospheric nitrogen was 
first definitely demonstrated to be due to an anaerobic bacillus, 
B. Pasteurianus, in 1893 by Winogradski. It remained for 
Beyerinck in 1901 to demonstrate an aerobic organism that also 
assimilated free nitrogen. Non-symbiotic fixation of nitrogen 
in the soil is due to both types of organisms but at times may 
be due only to one type. Lipman and Burgess (1915) found 
two-thirds of the soils examined by them free from Azotobacter. 
Yet these soils were capable of fixing nitrogen when inoculated 
into solutions. They ascribed the nitrogen fixation to clostri- 
dium forms. Haselhoff and Bredemann (1906) investigated an- 
aerobic nitrogen-collecting bacteria and found results approxi- 
mating those of Winogradski. The amount of nitrogen fixed 
varies with the amount of carbonaceous matter present, the more 
carbon the higher the assimilation. Working with pure and 
mixed cultures, they found from 0.42 to 2.74 mgm. of nitrogen 
fixed per gram of mannite. Lipman (1908), working with pure 
cultures of Azotobacter, found from 0.39 to 10.45 mgm. of nitrogen 


per gram of mannite formed in four weeks in mannite solution. 
In this work mass cultures were used, either by inoculating solu- 
tion with soil or by adding the source of carbon to the soil. 

In my work nitrogen fixation was carried out in soils and in 
solution. For the solution work, 100 cc. of a nitrogen poor 
medium was inoculated with from 2 to 5 grams of soil. The 
following solution (N. J. 1908) was used: 


H,0.... ... 1000.0 grams 
K,HPQ,...... .. 0.2 gram 
MgSO, ... 0.2 gram 
0.5 gram 

: 20.0 grams 

FeCl, .....1 drop of 10 per cent solution 


The solution was neutralized with KOH using phenolphthalein 
as an indicator. Anaerobic conditions were obtained by adding 
about an inch of sterile paraffin oil or by placing the material 
in the anaerobic apparatus described under the ammonification 
experiments. 
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For nitrogen fixation in soils, the three types of soil used for 
ammonification were again studied. One gram of mannite was 
added to 100 grams of soil in a beaker. Anaerobic conditions 
were again obtained by the absorption of oxygen with pyrogallic 
acid and caustic soda solution. 

The materials were incubated at about 30° C. for twenty-one 
days and then the total nitrogen was determined by the modified 
Gunning method, (Hibbard, 1910). Blanks were run at the 
beginning and the difference between these blanks and the total 
nitrogen at the end of twenty-one days gives the amount of 
nitrogen fixed. 


Experiment VII. Nitrogen fixation in solution. Nitrogen in milligrams per 
100 cc. of solution. 























Aerobic 
sor NITROGEN AT END | STOO GAIN 
Greenhouse ’ 12.00 9.38 2.62 
Loam .| 7.60 3.75 3.85 
Clay. 5.60 1.74 3.86 
SS a a wy | | 0 LP Sm 
Anaerobic 
Greenhouse | 12.60 9.38 3.22 
Loam 6.30 3.75 2.55 
5.10 1.74 3.36 


Clay 





In this experiment 100 ce. of the solution contained in 250 
ec. Erlenmeyer flasks was inoculated with 5 grams of the soils 
of the different types. About one inch of sterile paraffin oil 
was added in order to insure anaerobic conditions. 

All of the soils used are capable of fixing nitrogen under both 
aerobic and anaerobic conditions. The greenhouse type of soil 
is richer than the loam and the loam richer than the clay in 
total nitrogen both at the beginning and at the end of the experi- 
ment. The actual increase in nitrogen does not vary much with 
any of the three soils. Lipman and Burgess (1915) also noticed 
this and remarked in a conclusion that as a rule a high nitrogen 
content in the soil seems to mitigate against a vigorous nitrogen 
fixation. The nitrogen fixation seems to proceed as readily with 
or without the presence of air in this experiment. 
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In the following two experiments nitrogen fixation was carried 
out in solution under anaerobic conditions by placing narrow 
bottles containing the mannite solution, inoculated with 5 grams 
of soil, in the anaerobic apparatus and absorbing the oxygen 
with pyrogallic acid and caustic soda solution. In one case thin 
bottles containing a solution in which denitrification was going 
on, were added. 


Experiment VIII. Anaerobic nitrogen fixation in solution. Nitrogen in milli- 
grams per 100 cc. of solution. 














A 
SOIL NITROGEN AT END yon ny GAIN 
Greenhouse....... ~ 11.34 9.38 1.96 
Loam 7.00 3.75 3.25 
Clay... cae weer -_ 8.68 1.74 6.94 
B 
Greenhouse....... Fane Ae 9.80 4.18 5.62 
EES ae - 12.88 1.50 11.38 
Clay....... a Rare eed 5.18 0.70 4.58 














In Series B denitrification was going on in the same apparatus 
in three other samples. The nitrogen fixing solution was inocu- 
lated with 2 grams of the soils. There was more nitrogen fixed 
in B, probably due to the fact that nitrogen was being con- 
tinually given off in the denitrification experiments. This might 
indicate that the more nitrogen present the more nitrogen is fixed. 
It may -be that as denitrification takes place in the soil some 
part of this nitrogen may be again fixed immediately. Except 
in the last experiment anaerobic conditions do not seem to favor 
the production of more nitrogen than is produced under aerobic 
conditions in solutions. Nitrogen fixation in solution proceeds 
as well with or without the presence of air. 

Further experiments were carried out in soils by adding 1 
gram of mannite per 100 grams of soil. Anaerobic conditions 
were obtained with pyrogallic acid and caustic soda solution. 
The total nitrogen was determined in 10 gram samples at the 
beginning and end of the experiment. 
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Experiment IX. Nitrogen fixation in soils. Nitrogen in milligrams per 10 
grams of soil. 
Aerobic 





ie vee 
soIL NITROGEN ATEND | ‘“!TROGEN AT GAIN 




















BEGINNING 

Greenhouse.......... a 27.16 26.32 | 0.84 
Loam..... - 12.46 9.38 3.08 
Clay..... dkbicecnme ' 5.18 4.34 | 0.84 

Anaerobic 

Greenhouse....... joscawet 34.82 26.32 8.50 
Loam. 14.66 9.38 5.29 
ae 9.03 4.34 4.69 





In these experiments greater amounts of nitrogen are fixed 
under anaerobic conditions than under aerobic conditions. There 
is a gradation shown under anaerobic conditions, most nitrogen 
being fixed by the greenhouse soil, less by the loam and least 
by the clay. 

In the following experiment soil was sterilized in the autoclave 
and mass cultures grown under aerobic and anaerobic conditions 
in mannite solution were added. 


Experiment X. Nitrogen fixation in sterile soil. Nitrogen in milligrams pe 
10 grams of soil. 
Aerobic 


| NITROGEN AT 
SOIL NITROGEN AT END | wuss - | LOSS OR GAIN 
] 


BEGINNING 




















Greenhouse 24.67 26.32 —1.65 

Loam 12.50 9.32 3.10 

Clay ane 5.60 4.34 | 26 
Anaerobic 

Greenhouse. . ' 27 .86 26.32 1.54 

Loam 11.48 9.38 2.10 

Clay. 5.04 4.34 70 








The number of bacteria per gram of soil, capable of growing 
on nitrogen poor media, was estimated on three different media 
under aerobic and anaerobic conditions. The following media 
were used: 
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Mannite agar Ashby agar Winogradski agav 
K:HPO,...... > aie 0, RS 0.2 K:HPO,.... 1.00 gram 
MgS0O,...... 0.2 MgS0O,..... 0.2 MgSO,..... 3.00 grams 
NaCl. 0.5 NaCl.. 0.2 NaCl....... 0.01 gram 
Mannite 20.0 CaSO, 0.2 MnS0O, 0.01 gram 
H,O0 1000.0 CaCO; 5.0 CaCO;..... 10.00 grams 
Agar . 1.0 H,0. 1000.0 FeCl, .2 drops 10 per cent 
FeCl;, 1 drop 10 per cent Agar..... 15.0 H,0........ 1000 grams 
Neutralized with KOH. Agar... 15 grams 


The soil was plated and the plates were incubated at 30° C. 
under aerobic and anaerobic (pyrogallic acid and caustic soda) 
conditions for seven days and then counted. 


Experiment XI. 


Number of bacteria per gram on nitrogen-poor media. 














Aerobes 
som MANNITE AGAR bores ~ > as ASHBY AGAR 
Greenhouse 26,000,000 29,000,000 4,000,000 
Loam 1,150,000 1,000,000 1,190,000 
iS iy Son ence asebcas ea 40,000 21,000 32,000 
Anaerobes 
Greenhouse... 1,050,000 1,020,000 310,000 
Loam 240,000 240,000 190,000 
SEs tke tsa nlatauesne eodeeus 11,800 9,600 3,500 




















Greater numbers of bacteria develop under aerobic than an- 
aerobic conditions. There are more aerobic than anaerobic bac- 
teria capable of growing on nitrogen-poor media. The number 
of bacteria varies with the type of soil, the greatest number 
being present in the greenhouse type and fewest in the clay. 

Two cultures of Azotobacter were picked from the aerobic 
plates and two cultures were picked from the anaerobic plates. 
These cultures were inoculated into 100 cc. of nitrogen poor 
media,—Mannite solution, Winogradski solution and Ashby solu- 
tion (same composition as the agars without the agar). The 
two cultures taken from the anaerobic plates were kept, with 
and without, oil. All inoculated material was incubated twenty- 
one days at 30°C. 
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Experiment XII. Nitrogen fixation in solution by pure cultures. Nitrogen in 
milligrams per 100 cc. of solution. 


























Aerobes 
MEDIA CULTURE NUMBER NITROGEN FIXED 
REESE GARTEN aes 
Mannite. | 1 2.02 
2 1.86 
Ashby. 1 | 3.23 
2 1.86 
Winogradski | 1 3.23 
2 3.39 
Anaerobes (oil) 
Mannite 3 
4 1.75 
Ashby 3 1.90 
4 1.75 
Winogradski 3 2.02 
1 2.21 





Experiment XIII. Nitrogen fixation in solution by pure cultures. Nitrogen 
in milligrams per 100 cc. of solution. 








Anaerobes 
ates: cake sort se follies 
MEDIA CULTURE NUMBER — _— pg A 
Maiunite 3 2.63 
4 1.75 2.63 
Ashby 3 | 1.90 2.32 
4 | 1.75 2.39 
Winogradski. . 3 2.02 7.21 
4 2.21 3.54 
| 











More nitrogen is fixed by the anaerobic organisms. More nitro- 
gen is fixed by the anaerobic organisms when inoculated into 
media with no oil added to insure anaerobic conditions than when 
oil is added. In the last case more nitrogen is fixed by the anae- 
robes without oil than is fixed by the aerobes. The Winogradski 
medium seems to be the best for nitrogen fixation by pure cul- 
tures. More nitrogen is fixed in Winogradski media than in 
the other two materials used. 
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In general, fixation proceeds better in soils than in solution, 
more nitrogen being fixed in soils. The nitrogen fixed per gram 
of mannite is higher with the soils than in solution. The greater 
amount of nitrogen fixed in soils may be due of course to other 
forms of energy in the soil in the shape of decomposed plant 
tissue. Nitrogen is fixed readily under aerobic or anaerobic 
conditions in solutions. In soils, nitrogen fixation proceeds better 
under anaerobic conditions. 


DENITRIFICATION 


Broadly speaking, denitrification is the breaking down of 
nitrates to nitrites and ammonia and the liberation of free 
nitrogen. More narrowly it includes only the latter phase, the 
liberation of free nitrogen by microérganisms acting on nitrates 
or nitrites. It is with this latter phase that my experiments 
were concerned. The importance for agriculture of denitrifica- 
tion in the soil has been greatly exaggerated. It is important 
if large amounts of fresh manure are added to soil rich in nitrates, 
but not otherwise. 

Denitrification is carried out by a variety of microérganisms, 
chief among which are B. denitrificans, B. pyocyaneus, B. fluo- 
rescens-liquefaciens, and B. Hartlebii. Lipman (1902) found 
from 1.3 per cent to 25.6 per cent loss in nitrogen with pure 
cultures and as high as 35 per cent loss with mixed cultures. He 
also states that denitrifying organisms are found in all soils. 
These denitrifying organisms live in the presence of air but may 
live anaerobically. 

Koch and Pettit (1910) found that denitrification varies with 
the moisture present. With an increase in moisture there is an 
increase in denitrification, and as the moisture is increased under 
laboratory conditions there is an increase in the nitrogen lost. 

Jensen (1909) has pointed out that denitrification is always 
accompanied by oxidative processes. 

My study of denitrification was carried out both in soils 
and in solutions. For the solution work the following medium 
was used—Giltay and Aberson’s solution: 








as Na eee 


PE ED VLE LEB AIO NE IGE OBEROI Fe = 
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H,O 1000.00 K:HPO,... 2.00 
KNO,...... ; 2.00 CaCl... . 0.20 
MgS0O,..... 2.00 Na:CO; 4.25 
Citric acid. ' 5.00 


For the soil work, 100 grams of soil were inoculated with 0.2 
gram of KNO,;. Anaerobic conditions were again obtained with 
sterile paraffin oil for the solution work, and by the absorption 
of oxygen with pyrogallic acid and caustic soda for the soil work. 
In the following experiment 200 ec. of Giltay and Aberson’s 
solution were inoculated with 2 grams of the soils of the three 
types and then incubated for twenty-one days at 30° C. under 
aerobic and anaerobic conditions. 


Experiment XIV. Denitrification in solution. Nitrogen in milligrams per 200 
cc. of solution. 























Aerobic 
SOIL NITROGEN AT END gong GAIN OR LOSS 
Greenhouse........ , 1S 20.10 56.19 — 36.09 
Loam.... ‘ 22.47 | 52.19 —29 72 
Clay. 18.84 51.82 | —32.98 
Anaerobic 

Greenhouse....... 20.10 | 56.19 —36.09 
Loam....... siglo sae 16.82 52.19 | 35.37 

| —35.08 

| 


Clay....... ccaseuateke vot 16.74 | 51.82 





Denitrification seems to proceed better under anaerobic con- 
ditions than under aerobic conditions. The difference is not 
very marked, though noticeable. Again the process seems to 
proceed best in the richest soil, probably due to the fact that 
there are more bacteria of the denitrifying type present. 

In the following experiment washed air was bubbled through 
200 ce. of the solution for twenty-one days at 30°C. 
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Experiment XV. Denitrification in solution. 


ec. of solution. 


Nitrogen in milligrams per 200 





NITROGEN AT END 


NITROGEN AT 
BEGINNING 


GAIN OR LOSS 





Greenhouse.............. 
Loam 
Clay. 


20.34 
24.33 
20.48 





| 
| 


56.19 
52.19 
51.82 


— 35.85 
— 27.86 
— 30.34 





Bubbling air through the solution does not inhibit the libera- 





tion of free nitrogen into the air by bacteria to any marked 
extent. In every case there is less nitrogen lost when air is 
bubbled through than under ordinary aerobic and anaerobic 
conditions, but there is not enough difference to be of any marked 
importance. 


Loss of nitrogen under different conditions. Nitrogen in milligrams per 200 cc. 
of solution. 








SOIL EXCESS AIR AIR WITHOUT AIR 
IEE TONS re — 35.85 — 36.09 — 36.09 
OS EN ae <a autos — 27.86 — 29.72 — 35.37 
Clay... ee pes et ey —30.34 —32.98 —35.08 








From a study of these figures it is evident in each case, with 
each type of soil, that there is least nitrogen lost under excess 
air conditions and most lost under anaerobic conditions. 

In the following experiment denitrification was carried on in 
solution (100 ec. of solution and 2 grams of soil) under anaerobic 
conditions, in the anaerobic apparatus (pyrogallic acid and 
caustic soda) along with a nitrogen fixation experiment. 


Experiment XVI. Denitrification in solution. Nitrogen in milligrams per 100 


cc. solution. 











SOIL NITROGEN AT END ue GAIN OR LOSS 
Greenhouse.......... gre 11.76 28.10 — 16.34 
Loam EE Se we 12.88 26.09 —13.11 
ee ry aes rere re 16.24 25.91 — 9.67 








Most denitrification goes on in the greenhouse soil and least 
in the clay. 
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Some further experiments were carried out with soil as a 
medium. One hundred grams of soil were inoculated with 10 
ec. of a 2 per cent solution of KNO,, and incubated twenty- 
one days at 30°C. under aerobic and anaerobic conditions. 


Experiment XVII. Denitrification in soils. Nitrogen in milligrams per 10 
grams of soil. 
Aerobic 


NITROGEN AT 
z ? N N J 
NITROGEN AT END BEGINNIN GAIN OR LOSS 








Greenhouse... 25.58 29.09 —3.51 
Loam..... 12.59 12.15 0.44 
a 10.57 3.46 





Anaerobic 





Greenhouse ie “es 18.05 29.06 —11.04 
Loam. . 13.05 2.15 0.99 
Clay... é' , 11.31 4.20 





With the greenhouse type of soil, denitrification took place, 
to a greater extent under anaerobic than under aerobic condi- 
tions. With the other two types of soil there was no loss of 
nitrogen. It is evident that soil as a medium does not give 
as good results as the solutions in regard to denitrification. 

In general, denitrification goes on under aerobic and anaerobic 
conditions. An excess of air does not seriously inhibit the pro- 
duction of nitrogen, although slightly less nitrogen is lost. The 
process proceeds slightly better under anaerobic conditions, al- 
though almost as much nitrogen is lost under aerobic conditions. 
Denitrification proceeds better in solution than in soils, nitrogen 
being lost only in the greenhouse type of soil and not in the 
other two types. 
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Several European workers (Szasz, 1915 a, 1915b; Schmitz, 
1916; Lichtenstein, 1916), have called attention to the fact that 
it is possible to prepare from whole blood, a very satisfactory 
medium for the propagation of bacteria, which while possessing 
in some respects, advantages over media prepared from meat 
infusions, can be produced at a cost very much less. It was 
found that organisms which grew only sparsely or not at all on 
the ordinary culture media, would in most instances grow luxuri- 
antly on the medium prepared from blood. 

Comprehending the economic importance of such a method, 
and the advantage of being able to obtain a medium favoring 
the growth of obstinate organisms, I have prepared and tested 
several lots of this product with very pleasing results. The 
method employed is ag follows: 

Fresh beef blood is obtained in a clean container (a covered 
enamel bucket is a good receptacle) and allowed to clot. After 
allowing it to remain in the refrigerator several hours to give 
the serum a chance to separate, the clot is removed and finely 
ground in a meat chopping machine. This ground material is 
then replaced in the serum and the whole weighed. Two vol- 
umes of distilled water are then added and the mixture placed 
in an enamel pot and slowly brought to a boil, stirring con- 
tinually to prevent burning. After boiling gently for five 
minutes the fluid portion is filtered off through cheesecloth and 
the residue put through a fruit press to extract as much more 
fluid as possible, using a towel or other heavy material to line 
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the inside of the press in order that the pulp may not be 
pressed through. The residue is then discarded and the fluid 
placed over the flame and again brought to a boil, the coagu- 
lated protein being skimmed off as it collects on the surface. 
A sufficient amount of concentrated acetic acid (approximately 
0.5 ec. per liter of fluid) to cause flocculation is added, and 
the boiling continued for five minutes. The product is now 
ready to be filtered. For this purpose a stand is arranged hold- 
ing three funnels, placed one above the other, the first con- 
taining absorbent cotton and the other two filter paper, and the 
material is filtered. The volume is then ascertained and 1 per 
cent peptone and 0.5 per cent sodium chloride are added, heat- 
ing sufficiently to effect solution. The medium can now be 
titrated and the reaction corrected by neutralizing with sodium 
hydroxide, or if a solid medium is to be prepared the usual 
amount of agar may be added before titration. Sterilization 
is accomplished by autoclaving for one-half hour under 12 
pounds pressure. ; 

While the clot and the serum may be handled separately, 
i.e., by removing the clot, cutting it up and boiling with dis- 
tilled water, filtering, then adding the serum and again boiling, 
this is not essential, as equally good results are obtained by 
handling the clot and serum together. 

In the use of the bouillon alone I have found that the addi- 
tion of a slight amount of carbohydrate (0.25 per cent glucose) 
favors the growth of some organisms is this medium. This 
is undoubtedly due to the fact that bouillon prepared from the 
blood is almost sugar-free, containing only a few hundredths 
of 1 per cent sugar. When agar is added the addition of carbo- 
hydrate is unnecessary. 

The nitrogen content is also somewhat less in the blood 
medium than in that prepared from beef. 

Several tests were undertaken to ascertain the comparative 
value of this medium and that prepared from beef. Tubes of 
bouillon, plain and glycerin agar were prepared from the blood 
bouillon and the same from beef bouillon and inoculated with 
various types of organisms, including streptococci, staphylococci, 
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B. typhi, B. bipolaris-septicus, B. diphtheriae, B. anthracis, B. 
tuberculosis (isolated from a bear), B. abortus, 2). pyocyaneus, 
B. mallei, fungi, saccharomyces, etc. In all instances where 
there was a noticeable difference in growth on the two types of 
media, it was in favor of the blood preparation, such organisms 
as streptococci and B. diphtheriae growing with special luxuriance. 

A test conducted on a lot of the medium prepared without 
the addition of peptone demonstrated the fact that it is possible 
to grow organisms such as streptococci, etc., on the peptone free 
medium but not so luxuriantly as when peptone is added. 

In most instances the addition of glycerin is unnecessary; 
organisms which are usually grown on glycerin-agar, will, as a 
rule, grow very satisfactorily on plain agar prepared from the 
blood bouillon. 

This medium, as can be seen from the method outlined above, 
is very easy to prepare, in fact more simple of preparation than 
the ordinary beef infusion, as the time required for trimming 
away fat, fascia, etc., is eliminated. This fact, together with 
the small cost and the adaptability of the medium for organisms 
which do not thrive well on the ordinary culture media should 
recommend it as a valuable product in the laboratory. It can 
practically take the place of serum-agar which is somewhat 
more difficult to prepare. 

An effort was made to produce a concentrated extract from 
the blood, similar to beef extract. By considerably reducing 
the amount of distilled water added to the cut up blood clot 
and serum, a much more concentrated extract is obtained and 
this can be reduced to the desired consistency through evapora- 
tion over a water bath. Media prepared from this concentrated 
extract proved satisfactory in every way. 

A concentrated extract from blood can also no doubt be pre- 
pared by the method used in packing houses for the production 
of meat extracts, i.e., through the use of heat and vacuum. 
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The key given below is the result of a study of 333 lactose 
fermenting organisms isolated from soil, sewage, and various 
animal sources, including man, the horse, the sheep, the cow, 
and the pig. 

The fermentation reactions were determined in peptone water 
containing the test substance. 

Motility was observed in a soft agar medium (nutrient broth 
with 0.5 per cent agar) after six, and twenty-four, hours incuba- 
tion at the body temperature. Six hours seems sufficient for 
differentiation. 

Gelatin liquefaction was recorded for five weeks. 

The methyl red and Voges-Proskauer reactions were deter- 
mined in 0.5 per cent glucose-peptone-dipotassium phosphate 
solution. 

It will be observed that the subdivisions are not based upon 
single characters, but upon differences in groups of characters. 
Where inspection is impractical, or insufficient to show which 
character is best correlated with others, considerable informa- 
tion may be obtained from a study of the coefficients of corre- 
lation. That character which gives the highest coefficient of 
correlation with the greatest number of characters studied is 
the best for classification, if subdivision is to be made entirely 
upon correlated characters. 

It should perhaps be noted that the names assigned to the 
species in the key are tentative, and may be changed, if upon 
further study of the literature, they are found to be invalid. 
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A small group of organisms which resemble B. aerogenes with 
respect to gas formation from various carbohydrates etc., did 
not give the Voges-Proskauer reaction, and were neutral to methyl 
red after three days incubation at the body temperature. It 
has been previously observed that some organisms do not give 
the Voges-Proskauer reaction, and are not alkaline to methyl 
red until the fifth or seventh day of incubation. These organ- 
isms resemble very closely the B. gasoformans non-liquefaciens 
described by MacConkey (1909) who records the Voges-Proskauer 
reaction as positive or negative. As this name is a trinomial, 
and consequently invalid, the group is included, for the present, 
under B. aerogenes. 


Key to the more common species of aerobic or facultative non-s pore-forming bacteria 
which ferment lactose with gas formation 


A. Voges-Proskauer reaction negative, usually acid (at least not alkaline) to 
methyl red, with no reversion on long standing; indol usually positive; 
polysaccharids (starch, dextrin, and inulin) negative. 

Coli group. 


I. Sucrose positive. 
a. Motile; dulcitol, glycerol, and salicin usually positive. 
1. B. communior. 





b. Non-motile: 
1. Salicin positive; dulcitol and glycerol usually positive. 
2. B. neapolitanus. 
2. Salicin and dulcitol negative, glycerol usually negative. 
3. B. coscoroba. 


II. Sucrose negative. 
a. Salicin positive, dulcitol and glycerol usually positive. 


4. B. coli. 
1. Motile var. communis. 
2. Non-motile. var. immobilis. 
b. Salicin negative; dulcitol usually negative. 
1. Motile; glycerol usually positive. 
5. B. Gruenthal. 


2. Non-motile; glycerol usually negative. 
6. B. acidi-lactict. 


B. Voges-Proskauer reaction positive; (occasionally only after long incubation) ; 
reaction to methyl red alkaline, or if acid at first, it reverts to a distinct 
alkaline reaction after long incubation (7 days); indol, usually negative; 
polysaccharids, starch inulin and dextrin, negative or positive. 

Aerogenes-cloacae group. 
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I. Non-motile; gelatin rarely liquefied; indol, dulcitol and inulin negative 
or positive; sucrose, raffinose, mannitol, glycerol, salicin, dextrin, and 
starch positive. 


7. B. aerogenes 


II. Motile; gelatin liquefied (often very slowly); indol, dulcitol, glycerol 
inulin and starch usually negative (rarely positive); dextrin occasion- 
ally positive; sucrose, raffinose, salicin, and mannitol positive (rarely 
negative). 

8. B. cloacae. 
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There is much apparent dissatisfaction with the ordinary 
methods of sampling ice. This laboratory is now using an ice 
sampler based on the principle of a coal sampler. A _ brass 
cylinder, with the dimensions given in the diagram, has teeth 
cut in the lower end. These teeth are given a set. The appa- 
ratus fits into a carpenter’s brace, which makes it possible to 
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bore through a cake of ice with ease. The sample is not a solid 
core but consists of small chips of ice which are easily pushed 
out by means of a movable plug on the inside of the brass 
cylinder. It is necessary to flame the tube a little before the 
sample will slip out easily. With this apparatus, it is possible 
to get a representative sample of ice without contamination. 
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The following note deals with the case of a Bantam hen which 
at one time (1914), gave a positive agglutination test and at a 
later date (1916) gave a negative reaction. 

The method of testing was essentially that devised by Jones. 
A polyvalent test fluid with proper controls was used. 

The Bantam was one of a flock of several hundred birds of 
which approximately 65 per cent were infected. The bird was 
tested first in December, 1914; the reaction was very marked 
within 24 hours. In the fall of 1915 the test was applied again; 
the reaction was faint after 72 hours. During 1916 two tests 
were made, both of which were negative even after 72 hours. 

That reacting fowls may lay eggs the yolks of which harbor 
the infective organism, B. pullorum, has been demonstrated by 
Rettger, Gage and others. The infection in this case was un- 
doubtedly of ovarian origin because of the finding and isolation 
of pure cultures of B. pullorum (the infective agent in the bacil- 
lary form of white diarrhea) from two unhatched eggs of a 
sitting of eggs laid by this Bantam in 1915. 

In view of the above observation however, we may ask,—is 
it not possible for an infected fowl to free herself of infection? 
or, is she once and for all time a bacillus carrier? 

Although this single instance furnishes but limited evidence 
it suggests the possibility of recovery, or the throwing off of 
ovarian infection. 
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Further investigation is necessary to establish this point; and 
experiments are now in progress at this Station. 

It is not recommended as good practice, to hold over infected 
stock in the hope of such a ‘“‘recovery,” as that indicated by 
these observations, because of the great risk from infected eggs. 
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I, INTRODUCTION 


Les travaux consacrés A la recherche de milieux chimiquement 
définis, aptes au développement de tel ou tel microorganisme, 
sont fort nombreux. II serait fastidieux de les passer en revue. 
Bornons nous & rappeler les trés intéressants mémoires d’ Armand 
Delille, André Mayer, G. Schaeffer et E. F. Terroine (1913), 
de Frouin (1912), de Galimard et Lacomme (1907), de Franzen 
Hartwich (1914), de Proskauer et Beck (1894), de Santon (1912) 
de Seliber (1914), de Tiffeneau et Marie (1912), de Trillat et 
Fouassier (1912), choisis parmi bien d’autres d’une tout aussi 
grande valeur. 

Galimard et Lacomme sont partis d’une solution aqueuse 
fondamentale renfermant 1.5% de glycGrine et 1.5% de con- 
stante min¢rale de Lepierre (chlorure de sodium 0.5%, sulfate 
de magnésie 0.05%, glycérophosphate de chaux 0.2%, bicar- 
bonate de potasse en quantité suffisante pour neutraliser). Ils 
sont parvenus 4 cultiver les colibacilles dans ce milieu additionné 
de 1% soit de glycocolle, de leucine ou d’arginine, soit de 1% 
de tyrosine. Par contre ces microorganismes n’ont pas pouss¢ 
dans le milieu fondamental précédent, auquel on a ajouté 1% 
d’acide asfaltique, de phénylalanine, de lysine ou d’urée. Une 
seule source d’azote suffit done au développement des colibacilles. 
Ces microorganismes sont néanmoins plus difficiles dans le choix 
de leur nourriture azotée que les bacilles pyocyaniques qui ont 
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pouss¢ en présence de chacun des acides aminés étudiés, a |’ex- 
ception de la phénylalanine. Mais d’autre part les colibacilles 
sont bien moins exigeants que les bacilles paratyphiques et les 
vibrions du choléra qui n’ont poussé qu’en présence d’arginine 
ou de tyrosine et surtout que les staphylocoques pyogénes 
orangés qui ne se sont développés qu’en présence d’arginine. 
Quant aux bacilles typhiques, ils n’ont poussé en présence d’aucun 
des acides amin¢s précit‘s, additionné seul A la solution aqueuse 
de glyc¢rine et de constante minérale de Lepierre. 

Galimard et Lacomme ont préparé, en partant de leur solu- 
tion fondamentale, onze milieux renfermant chacun au moins 
deux acides aminés. En voici la composition: le premier mileu 
contient 0.75% de leucine, 0.2% d’alanine et des traces de tyro- 
sine; le second milieu contient 1.5% d’un mélange d’acides mono- 
amin¢és, de lysine et d’ornithine; le troisiéme milieu contient 
0.3% de glycocolle, 0.05% de leucine, 0.01% de tyrosine et 0.1% 
d’acide aspartique; le quatriéme milieu contient 0.45% de glyco- 
colle, 0.01% de leucine, 0.05% de tyrosine et 0.15% de chlor- 
hydrate d’arginine; le cinquiéme milieu contient 0.7% de glyco- 
colle et 0.1% de chlorhydrate d’arginine; le sixiéme milieu con- 
tient 0.45% de leucine, 0.05% de tyrosine et 0.1% de chlor- 
hydrate d’arginine; le septiéme milieu contient 0.2% de glyco- 
colle, 0.4% de chlorhydrate d’arginine et 0.1% de chlorhydrate 
de lysine; le huitiéme milieu contient 0.1% de glycocolle et 
0.9% de tyrosine; le neuviéme milieu contient 0.5% de glyco- 
colle et 0.5% d’urée; le dixiéme milieu contient 0.9% d’urée et 
0.1% de chlorhydrate d’arginine; le onziéme milieu contient 
0.9% de glycocolle et 0.1% de chlorhydrate d’arginine. 

Les bacilles pyocyaniques ont poussé dans ces onze milieux. 
Les colibacilles se sont développés partout 4 l'exception du 
second milieu. Le développement des bacilles paratyphiques 
n’a pas eu lieu dans les premier et second milieux, mais bien 
dans tous les autres. II en a été de méme des vibrions du cho- 
léra, mais ceux-ci n’ont, en outre, pas poussé dans le huitiéme 
milieu. Les staphylocoques pyogénes orangés ne se sont déve- 
loppés que dans les deux premiers milieux. Galimardet Lacomme 
ne sont point parvenus 4 cultiver les bacilles d’Eberthdans aucun 
des onze milieux. 
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Dans leurs importantes recherches, Galimard et Lacomme ont 
encore étudié la croissance d’autres espéces de microorganismes. 
Ils n’ont pas tenté d’évaluer le degré de développement des 
cultures de colibacilles ou des autres bactéries ¢tudi¢ées dans 
les divers milieux qu’ils ont employés. Ils n’ont pas non plus 
procédé A des tentatives de réensemencement sur un milieu 
solide, tel que l’agar par exemple, aprés un séjour plus ou moins 
long a l’étuve des divers milieux chimiquement définis ensemencés 
au moyen de colibacilles ou d’autres microorganismes. 

Passons 4 un autre ordre de faits. On admet depuis longtemps 
déja que le colibacille donne naissance d’une facgon 4 peu prés 
constante > de |’indol dans les cultures en milieu peptoné, tandis 
que le bacille typhique n’en produit pas dans ces conditions 
(Kitasato 1889). On s’est demandé aux dépens de quelle sub- 
stance contenue dans les mélanges commerciaux de produits de 
désintégration des protéines, dénommés A tort “‘peptones,”’ le 
colibacille donne la réaction de l’indol. On sait actuellement 
que c’est aux dépens du tryptophane. L/’intensité de la réaction 
dépend de la teneur du milieu en ce composé. II suffit de la 
présence de 0.03% de tryptophane dans une solution aqueuse 
renfermant, en outre, du sucre, de la glycérine, des phosphates 
de potasse (0.5%) et de magnésie (0.03%) et du lactate d’am- 
moniaque (0.5%) pour obtenir une réaction de l’indol trés nette 
aprés ensemencement par des colibacilles et séjour de 24 a 48 
heures A |’étuve (Zipfel 1913). 

Les résultats des exp¢ériences de Galimard et Lacomme et de 
celles de Zipfel nous ont engagé 4 poursuivre des essais de cul- 
ture des colibacilles et des bacilles typhiques dans des milieux 
chimiquement définis, dans l’espoir d’en trouver de particuliére- 
ment appropri¢s & la différenciation de ces deux espéces de micro- 
organismes au moyen de la réaction de l’indol. Dans ce but, 
il y avait lieu de remplacer la ‘‘ peptone de Witte” ou tout autre 
mélange de ce genre utilisé, en sus du bouillon ou mieux 
de l’eau physiologique (Escherich 1903) (Besson 1904) pour 
la recherche de la réaction de l’indol, par des protéoses, des pep- 
tides, des acides «minés, de l’urée, des corps puriques et py- 
rimidiques, des substances extractives. On peut ainsi ajouter, 
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soit au bouillon, soit A l’eau physiologique, de nombreux pro- 
duits azotés en employant un seul ou plusieurs d’entre eux. 

Le bouillon renferme, outre ses constituants salins et azotés, 
des substances ternaires tels que le glucose et l’inosite. I] était, 
par cons‘quent, indiqué de se préoccuper de l’influence de ces 
corps et d’autres hydrates de carbone sur le développement des 
bacilles d’Eberth et des colibacilles et sur la réaction de |’indol. 

C’est ainsi que nous avons ¢té amené A entamer les recherches 
exposées ci-dessous. 

Nous avons aussi consacré quelques exp¢riences aux bacilles 
paratyphiques A et B, aux vibrions du choléra, aux bacilles pyo- 
cyaniques, aux staphylocoques pyogénes dorés, aux bacilles de 
Ventérite de Gartner. 


II. TECHNIQUE 


Nous sommes partis de quatre milieux de culture: (1) le bou- 
illon de boeuf;'! (2) l’eau physiologique, c’est-d-dire une solu- 
tion a 0.5% de chlorure de sodium chimiquement pur; (3) l’eau 
physiologique aminée, c’est-i-dire une solution aqueuse renfer- 
mant 0.5% de chlorure de sodium et 0.2% de glycyltryptophane; 
(4) eau peptonée, c’est-d-dire une solution aqueuse contenant 
0.5% de chlorure de sodium et 1% de peptone de Witte. 

On a r(parti aseptiquement les divers milieux, tels quels ou 
additionnés d’un ou de plusieurs produits, par portions de 10 
centimétres cubes, dans des tubes 4 essai steriles, puis on a de 
nouveau st rilis¢ ces tubes. 

Pour chaque substance ou groupe de substances utilis¢, ajouté 
a l’un ou A l’autre de ces milieux, on a eu soin de préparer deux 
tubes lors de chaque essai effectué avec la méme espéce de 
microbes. 

Dans chaque expérience, on s’est servi pour l’ensemencement 
de la méme culture sur agar de colibacilles, de bacilles d’Eberth 
ou d’autres microorganismes. Ces cultures nous ont ¢té aima- 
blement fournies par Messieurs les Professeurs Bordet et Gengou. 
On a eu soin de Jes rajeunir par r6ensemencement de fagon a 
toujours partir de cultures poussant trés vite en bouillon peptoné. 


1 Préparé d’aprés la formule décrite dans le Manuel de bactériologie clinique 
de M. Furck, Bruxelles, 1910, p. 12. 
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Lors de chaque exp¢rience, on a examiné une premiére série 
de tubes A essai au bout de 15 4 48 heures afin d’¢valuer le degré 
de croissance en se basant sur les propri‘tés optiques (opales- 
cence, trouble, voile, etc.) et sur l’examen microscopique. On a 
ensuite recherché la réaction de |’indol au moyen de |’ald“hyde 
paradiméthylaminobenzoique, de la fagon préconisée par Haenen 
(1905). On a parfois procédé a deux reprises A |’examen des 
propriét¢és optiques de cette série de tubes, en ayant naturelle- 
ment soin, lors du premieur examen, de maintenir les tubes 
bien bouchés de maniére 4 éviter toute contamination. 

On a examiné, en prenant ces précautions, A deux ou trois 
reprises, le degré de développement des diverses cultures dans 
la seconde série de tubes 4 essai. On a prélevé une oese de chaque 
milieu liquide, lors de l’un de ces examens, et on a réensemencé 
sur agar. On a examiné a une ou deux reprises le degré de 
croissance de ces cultures sur agar. Aprés le dernier examen 
des propriétés optiques des cultures en bouillon ou en eau physio- 
logique (aminée ou non), on a procédé a la recherche de la réac- 
tion de |’indol. 

Monsieur le Professeur Kossel (d’ Heidelberg) nous a aimable- 
ment fourni le sulfate de clupéine. Monsieur le Professeur Emil 
Fischer (de Berlin) a eu la grande obligeance de nous envoyer 
de la glycylglycine, de la diglycylglycine et de l’alanylglycyl- 
glycine.2 Nous avons préparé les protéoses d’aprés la méthode 
de E. P. Pick (1899), la leucine et la tyrosine de la maniére habi- 
tuelle. Les autres produits provenaient des maisons Guibler 
(de Dresde et Leipzig), Kalle (de Biebrich) et Kahlbaum (de 
Berlin). 


Ill. EXPERIENCES 


Nous avons choisi les expériences les plus d“monstratives pour 
en reproduire ci-dessous les résultats sous forme de tableaux. 

Le plus ou moins grand degré de croissance des cultures dans 
les divers milieux expérimentés, évalué de la fagon indiquée ci- 
dessous, a été exprimé dans ces tableaux, par un nombre plus 


? Nous tenons A remercier bien vivement Messieurs les Professeurs Bordet, 
Emil Fischer, Gengou, et Kossel de leur extréme obligeance. 
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ou moins considérable de signes +. Lorsqu’on n’a pu déceler 
aucun développement microbien dans un tube, on trouvera 
en regard le signe —. II est parfois arrivé de constater une 
légére opacité ou un léger trouble du milieu, sans qu’on ait 
observé de microbes 4 l’examen microscopique de préparations 
colorées provenant du tube en question et sans qu’on soit parvenu 
a déceler de développement des microorganismes aprés réense- 
mencement sur agar. Ces cas douteux ont été mentionnés par 
le signe +? 

Pour ce qui concerne la réaction de |’indol, les signes + et — 
veulent dire que la réaction a été positive ou negative. Dans 
certains cas, la réaction a été douteuse. On n’est parfois pas 
parvenu a déceler de coloration rose de la culture de colibacilles 
lors de l’addition de l’aldéhyde paradiméthylaminobenzoique et 
de l’acide chlorhydrique, mais aprés agitation avec le chloro- 
forme ou l’alecool amylique, le solvant a pris une légére teinte 
rose. Nous avons mentionné, dans les tableaux V et VI, ces 
cas par le signe +?. D’autrefois, on a observé l’apparition d’une 
coloration rose lors de l’addition 4 la culture étudiée d’acide 
chlorhydrique et d’aldéhyde paradiméthylaminobenzoique, sans 
que cette coloration passe dans le chloroforme ou |’aleool amy- 
lique. On doit considérer ces cas, dont les tableaux V et VI 
offrent des exemples, comme trés probablement négatifs; nous 
les avons néanmoins, par plus de prudence, qualifiés de douteux 
en leur attribuant le signe +?. 


A. Expériences effectuées seulement avec des colibacilles et des 
bacilles typhiques 


1. Expériences effectuées en partant du bouillon comme milieu 
de culture. A titre d’exemple, nous reproduisons, dans le tableau 
I, l’expérience la plus démonstrative. : 

La croissance des colibacilles a eu lieu dans les divers milieux 
expérimentés, bien qu’A un moindre degré que dans le bouillon 
additionné de 1% de peptone de Witte. Le développement a 
été le plus rapide en présence d’hétéroalbumose, de glycyltrypto- 
phane, de leucine et de gliadine, le plus lent en présence d’alanyl- 
glycylglycine, de glycocolJe, d’alanine. 
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On n’a observé la réaction de l’indol que dans la culture de 
colibacilles en bouillon additionné de 0.3% de glycyltryptophane. 
Au bout de 48 heures, la réaction de |’indol était, dans ce tube 
bien plus intense que dans le tube témoin de bouillon peptoné. 

La croissance des bacilles typhiques a été plus intense en 
bouillon additionné de 0.5% de gliadine qu’en bouillon peptoné. 
Elle a été tout aussi abondante en bouillon additionné de 0.5% 
d’hétéroalbumose qu’en bouillon peptoné. Dans les autres mili- 
eux, les bacilles d’Eberth n’ont pas poussé ou trés peu. 

2. Expériences effectuées en partant de l’eau physiologique comme 
milieu de culture. On trouvera, dans les tableaux II A IV, les 
protocoles des trois expériences effectuées en partant de ce 
milieu. 

Les colibacilles se sont développés, tout aussi bien qu’en pré- 
sence de peptone de Witte, en présence de leucine et presque 
aussi bien en présence de protoalbumose, d’histidine, de diglycyl- 
glycine, de glycyltryptophane (seul ou additionné de saccharose), 
de caséine, de chlorhydrate de guanidine, de taurine, de diméthyl- 
diphénylurée. Le développement a été quelque peu retardé en 
présence de thioalbumose, de glycocolle, d’alanine, de gliadine, 
de xanthine, d’acide glycocholique. II a été notablement retardé 
dans les tubes renfermant de l’acide aspartique, de la tyrosine, 
de la phénylalanine, de l’acide urique, de l’acide cyanurique, de 
la sarcosine, de la créatine. On n’a observé aucun développe- 
ment dans les tubes contenant de l’hétéroalbumose, de l’acide 
glutanique, du phénylglycocolle, du sulfate de clupéine, de |’allan- 
toine, de l’hypoxanthine, de la caféine, de l’alloxane, de la bétaine, 
de l’acide barbiturique, de l’acide hippurique, de l’acide glyco- 
cholique, de l’urée, du chlorhydrate de métaphénylenediamine. 

On n’a constaté la réaction de |’indol que dans les cultures 
de colibacilles en eau physiologique, additionnée soit de peptone 
de Witte, soit de glycyltryptophane. 

Les bacilles d’Eberth ont trés bien poussé en eau peptonée. 
Leur développement a été encore plus abondant en eau physio- 
logique additionnée de 0.3% de gliadine. Ils ont faiblement 
poussé dans la solution de chlorure de sodium a 0.5% renfermant 
0.3% soit de caséine, soit de sarcosine, soit de taurine, soit de 
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xanthine. Dans tous les autres milieux, nous n’avons pas con- 
staté la moindre croissance des bacilles d’Eberth. 

Nous confirmons donc les résultats negatifs obtenus par Gali- 
mard et Lacomme avec les bacilles typhiques en présence de 
glycocolle, de leucine, de tyrosine, d’acice aspartique, de phényl- 
alanine et d’urée comme source unique d’azote, les résultats posi- 
tifs obtenus par ces auteurs avec les colibacilles en présence de 
glycocolle, de leucine et de tyrosine ainsi que l’absence de déve- 
loppement de cette derniére espéce de microorganismes dans un 
milieu renfermant seulement de l’urée comme composé azoté. 
Par contre, grice A la méthode de réensemencement sur agar, 
nous avons pu mettre en évidence que l’acide aspartique et la 
phénylalanine n’étaient pas dénués de toute valeur nutritive 
pour les colibacilles. 

3. Expériences effectueés en partant de l’eau physiologique amink 
comme milieu de culture. Nous avons remarqué, au cours des 
expériences effectuées en se servant soit du bouillon, soit de 
l'eau physiologique comme base des milieux de culture que |’addi- 
tion de glycyltryptophane a ces milieux permet aux colibacilles 
un rapide et intense développement d’indol. Il nous a semblé 
intéressant de rechercher |’influence exercée sur ce phénoméne 
par l’addition de diverses substances contenues dans le bouillon. 
Dans ce but, nous avons preparé une solution aqueuse renfer- 
mant 0.5% de chlorure de sodium et 0.2% de glycyltryptophane. 
C’est 4 ce milieu de culture que nous avons donné, comme 
nous l’avons, du reste, déja indiqué plus haut, le nom d’eau 
physiologique aminée. On trouvera, dans le tableau V, le pro- 
tocole d’une expérience de ce genre. 

Des divers produits examinés, seul la glucose a accru le déve- 
loppement des colibacilles en eau physiologique aminée. La 
taurine, l’acide barbiturique, la créatine, la sarcosine, l’urée ont 
légérement entravé la croissance de ces microorganismes. L’acide 
cyanurique, la guanidine, la bétaine et la xanthine l’ont davan- 
tage entravée. L’inosite l’a retardée de fagon considérable. 
Quant A la caféine et a |’allantoine, elles paraissent |’avoir totale- 
ment empéchée. 
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LES COLIBACILLES ET LES TYPHIBACILLES 


TABLEAU \V 


COLI ACILLES BACILLES TYPHIQUES 


éaction Degré de Réaction 

COMPOSITION DES a ae Degré de croissance B pou TB —_ de i" indel 
MILIEUX: EAU Puysio- | ™* : — _ aprés : — egete 

LOGIQUE RENFERMANT F } 


2 
- 


| 
| 
| 


heures 
16 
heures 


| heures 
16 
heures 





premier 
deuxiéme 

{ premier 
deuxiéme 

J premier 
| deuxiéme 

{premier 

| deuxiéme 

0.2% d’alloxane. {premier 
| deuxiéme 

0.2% d’acide cyanu-| { premier 
aor | deuxiéme 

0.2% d’acide barbi-| { premier 
turique... | deuxiéme 

{ premier 
| deuxiéme 

{premier 
| deuxiéme 

{ premier 
deuxiéme 

{ premier 
| deuxiéme 

{ premier 
deuxiéme 

{ premier 
| |deuxiéme 

| { premier 
| deuxiéme 

{ premier 
deuxiéme 


Rien d’autre 
0.2% de taurine. 


0.2% de caféine 


| 
| 
{ 
2% d’allantoine 14 








0.2% de créatine... 


0.2% de sarcosine.. . 





2% de guanidine. .| 
0.2% de bétaine.. 
0.2% de xanthine |) 
0.2% d’inosite. . 


0.2% d’urée 





0.2% de glucose. 








La réaction de l’indol a été favorisée, pour les cultures de 
colibacilles en eau physiologique aminée, par la sarcosine et la 
taurine. Elle n’a pas été influencée par la guanidine. Son 
intensité a diminué dans les tubes renfermant 0.2% d’acide 
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cyanurique, d’acide barbiturique, de bétaine ou d’urée et encore 
davantage dans les tubes contenant 0.2% de créatine, de glucose 
ou d’inosite. Dans ces trois derniers milieux, les tubes examinés 
au bout de 16 heures n’ont pas montré de coloration rosée lors 
de l’addition d’aldéhyde paradiméthylaminobenzoique et d’acide 
chlorhydrique, bien qu’aprés agitation avec du chloroforme, 
celui-ci soit devenu légérement rose. Nous n’oserions pas af- 
firmer qu’on se trouve bien en présence de la réaction de I’indol 
dans ces cas. II en a aussi été ainsi au bout de 48 heures pour 
les tubes renfermant 0.2% de caféine, dans lesquels on n’a, du 
reste, pas pu déceler de colibacilles. Nous n’avons pas non plus 
observé de réaction de l|’yndol dans les tubes renfermant de 
l’allantoine ou de l’alloxane, puisque la coloration rose apparue 
alors aprés l’addition de l’aldéhyde paradiméthylaminoben- 
zoique et de l’acide chlorhydrique n’a pas passé dans le chloro- 
forme. 

Les bacilles d’Eberth n’ont poussé que dans |’eau physio- 
logique aminée contenant de l’acide barbiturique, de la caféine, 
de la guanidine, de la sarcosine, de la xanthine ou de l’urée. 
Rappelons qu’ils ne se sont pas développés dans |’eau physio- 
logique renfermant de l’acide barbiturique (tableau IV), de la 
caféine, du chlorhydrate de guanidine ou de l’urée (tableau ITI) 
sans glycyltryptophane. IIs ne se sont développés de facon 
appréciable qu’entre la 48°" et la 96°" heure dans l’eau physio- 
logique additionnée seulement de xanthine (tableau III) ou de 
sarcosine (tableau IV). L’association du glycyltryptophane a 
la xanthine a permis aux bacilles d’Eberth de se développer 
abondamment entre la 16°"* et la 48°" heure. Dans les tubes 
renfermant a la fois le glycyltryptophane et la sarcosine, les 
bacilles typhiques se sont méme déja développés avant la 16°" 
heure de séjour a |’étuve. 

Ces resultats nous ont engagé a étudier les effets de |’associa- 
tion de plusieurs produits de glycyltryptophane sur la croissance 
des colibacilles et des bacilies d’Eberth et sur la réaction de 
l’indol dans les cultures de colibacilles. Comme l’on a déja entre- 
pris de multiples recherches relatives 4 l’addition de la glucose 
ou d’autres hydrates de carbone aux milieux destinés 4 cultiver 
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et surtout A différencier ces deux espéces de microorganismes, 
nous nous sommes beaucoup préoccupés de la présence de la glu- 
cose dans les milieux de culture. Nous donnons, dans le tableau 
VI, les résultats d’une série d’essais ainsi effectués avec des 
mélanges de diverses compositions. 

On sait, par les résultats relatés dans le tableau V, que |’addi- 
tion de la glucose a l’eau physiologique aminée favorise le dévelop- 
pement des colibacilles, mais entrave la réactiondel’indol. L’ad- 
dition de la sarcosine 4 l’eau physiologique aminée favorise la ré- 
action de l’indol, mais entrave le développement des microorgan- 
ismes. L’addition de la créatine A |l’eau physiologique aminée 
diminue la rapidité de développement des colibacilles et |’inten- 
sité de la réaction de l’indol. Or, d’aprés le tableau VI, l’addi- 
tion 4 l’eau physiologique aminée A la fois de créatine, de glucose 
et de sarcosine, dans les mémes proportions que celles utilisées 
séparément dans les expériences du tableau V, a favorisé le 
développement des colibacilles et a accru, du moins dans un 
cas, l’intensité de la réaction de l’indol. On ne peut done con- 
clure aux effets d’un mélange de corps azotés sur la croissance 
des colibacilles et sur l’intensité de la réaction de |’indol dans 
leurs cultures en se basant sur les résultats obtenus avec ces 
corps examinés isolément. 

La solution 4 0.5% de chlorure de sodium renfermant 0.2% 
de glycyltryptophane, 0.2% de glucose, 0.2% de créatine et 0.2% 
de sarcosine a amené une abondante croissance des bacilles 
d’Eberth entre la 16°"° et la 88 *"* heure consecutives A l’ense- 
mencement, alors qu’on a obtenu des résultats douteux ou néga- 
tifs dans les tubes témoins ne renfermant que du glycyltrypto- 
phane et dans ceux contenant du glycyltryptophane et de la glu- 
cose ou de la créatine. Les effets favorables paraissent ici étre 
dis a la présence de la sarcosine, qui améne en eau physiologique 
(tableau IV) un développement faible et tardif des bacilles 
d’Eberth et en eau physiologique aminée (tableau V) un déve- 
loppement plus précoce de ces microorganismes. 

Si A la solution aqueuse renfermant 0.5% de chlorure de 
sodium, 0.2% de glycyltryptophane, 0.2% de glucose, 0.2% de 
créatine et 0.2% de sarcosine, l’on ajoute encore de la bétaine 
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et de l’inosite, la croissance des colibacilles et la réaction de 
l’indol sont entravées ou méme complétement empéchées, et ce 
n’est qu’au bout de 88 heures qu’on constate un faible développe- 
ment des bacilles d’Eberth. Ceci s’explique aisément, car |’addi- 
tion de bétaine et surtout celle d’inosite 4 l’eau physiologique 
aminée entrave la croissance des colibacilles. La réaction de 
l’indol est plus intense dans les cultures de colibacilles en eau 
physiologique aminée telle quelle qu’en ce méme milieu addi- 
tionné de bétaine. Elle est plus intense et plus précoce en eau 
physiologique aminée qu’en cette solution additionnée d’inosite. 

Substituons la guanidine A l’inosite et partons d’une solution 
aqueuse renfermant 0.5% de chlorure de sodium, 0.2% de 
glycyltryptophane, 0.2% de glucose, 0.2% de créatine, 0.2% de 
sarcosine, 0.2% de bétaine et 0.2% de guanidine. II ne se 
développe ni colibacilles ni bacilles d’Eberth, bien qu’on n’ait 
découvert aucune influence inhibitoire de l’association de la guani- 
dine au glycyltryptophane sur la croissance des bacilles typhiques 
et que l’addition de guanidine 4 |’eau physiologique aminée ait, 
dans les essais relatés dans le tableau V, entravé mais nullement 
empéché le développement des colibacilles. 

Remplagons, dans le milieu dont nous venons de parler, la 
guanidine par la xanthine. Le développement des colibacilles 
s’effectue plus vite et la réaction de l’indol apparait plus tét 
que dans les tubes renfermant seulement du glycyltryptophane, 
de la glucose, de la créatine, et de la sarcosine. Et pourtant 
l’association de la xanthine au glycyltryptophane entrave, d’aprés 
le tableau V, le développement des colibacilles et diminue |’in- 
tensité de la réaction de l’indol dans leurs cultures. 

Si les résultats précédents se confirment, la solution aqueuse 
renfermant 0.5% de chlorure de sodium, 0.2% de glycyltrypto- 
phane, 0.2% de glucose, 0.2% de créatine, 0.2% de sarcosine, 
0.2% de bétaine et 0.2% de xanthine, semble particuliérement 
appropriée a la recherche de la réaction de l’indol dans les cul- 
tures de colibacilles. Remarquons toutefois que, dans ce milieu, 
le développement des bacilles d’Eberth est déja trés net au bout 
de 16 heures. II est vrai, qu’il ne parait, plus s’accroitre par la 
suite. L’effet favorable sur la culture des bacilles typhiques 
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est trés probablement dd 4A l'association de la sarcosine et de 
la xanthine au glycyltryptophane, si l’on s’en rapporte aux 
données du tableau V. 

Etudions maintenant un milieu formé de glycyltryptophane, 
de glucose, d’alloxane, de sarcosine et de taurine. Le développe- 
ment des colibacilles est tout aussi intense et précoce que dans 
le milieu précédent. Par contre, la réaction de |’indol apparait 
plus tard que dans |’eau physiologique aminée et n’est pas plus 
intense que dans celle-ci. Les bacilles d’Eberth se développement 
parfois déjA au bout de 16 heures dans ce milieu,—d’autres fois 
on ne peut les déceouvrir, méme au bout de 88 heures. 

Ajoutons de l’inosite au milieu dont nous venons de nous 
occuper. Ceci suffit 4 faire disparaitre les bons effets sur le 
développement des colibacilles, signalés ci-dessus. La croissance 
de ces microorganismes est méme légérement entravée par rap- 
port 4 l’eau physiologique aminée. Ceci dépend certes de |’ino- 
site. En effet, d’aprés le tableau IIT, la taurine ne parait pas, ou 
ne parait guére influencer de facon défavorable le développement 
des colibacilles. Il est vrai que les tableaux IV and V tendent a 
démontrer une action inhibitoire de |’alloxane sur la croissance 
des colibacilles, mais elle n’apparait point dans le mélange de 
glycyltryptophane, de glucose, de sarcosine, de taurine et d’allo- 
xane. Par contre, les résultats obtenus dans ce milieu et les 
données des tableaux IV et V tendent 4 démontrer que |’action 
nocive de l’alloxane s’ajoute 4 celle de l’inosite pour empécher 
la réaction de |’indol dans les cultures de colibacilles ou tout au 
moins retarder l’apparition et l’intensité de cette réaction. 

D’aprés les données du tableau VI, les bacilles d’Eberth n’ont 
pas, ou n’ont guére poussé dans le milieu complexe (glycyltrypto- 
phane, glucose, sarcosine, alloxane, taurine, inosite) dont il vient 
d’étre question. 

L’addition de glucose, de sarcosine, d’acide barbiturique et 
d’acide cyanurique & l’eau physiologique aminée ne modifie en 
rien la croissance des colibacilles et la réaction de |’indol dans 
leurs cultures. Les bacilles d’Eberth ne semblent pas avoir 
davantage poussé dans ce milieu que dans l|’eau physiologique 
aminée. 








648 EDGARD ZUNZ ET PAUL GYORGY 


Si l’on se base sur les résultats consignés dans le tableau VI, 
on constate que l’association de l’histidine au glycyltryptophane 
a eu des effets heureux pour la croissance des colibacilles et des 
bacilles d’Eberth et pour l’intensité de la réaction de l’indol dans 
les cultures de colibacilles. Les bacilles typhiques n’ont toute- 
fois commencé A se developper de fagon appréciable qu’entre la 
16*”° et la 88°"* heure consécutives 4 l’ensemencement, alors que 
les cultures de colibacilles ont déja présenté trés nettement la 
réaction. de l’indol au bout de 16 heures. On se trouve donc 
de nouveau en présence d’un milieu specialement approprié a 
la différenciation des colibacilles d’avec les bacilles d’Eberth par 
la recherche de la réaction de l’indol. 

Augmentons la complexité du milieu en y ajoutant de la glucose. 
Le développement des colibacilles et celui des bacilles d’Eberth 
sont plus favorisés qu’en l’absence de cet hydrate de car- 
bone. Par contre. la réaction de l’indol est moins forte, et méme 
parfois douteuse, dans les cultures de colibacilles. Ce milieu 
convient, par conséquent, beaucoup moins que le précédent a 
la recherche de la réaction de |’indol dans les cultures de coli- 
bacilles. 

Ajoutons de l’inosite au glycyltryptophane, au glucose et & 
histidine. On n’observe plus aucun développement des bacilles 
d’Eberth et tel parait étre aussi le cas pour les colibacilles. L’in- 
fluence défavorable de l’inosite ressort 4 nouveau des faits 
précédents. 

4. Comparaison de l’action de l’addition de divers hydrates de 
carbone soit ad l’eau peptonée, soit a l'eau physiologique aminée. 
Dans quelques essais, nous avons comparé les effets de |’addition 
de la glucose ou d’autres hydrates de carbone du groupe des sucres 
soit & l’eau peptonée, soit 4 l’eau physiologique aminée. Le 
tableau VII reprodu:t une telle expérience. 

I] manque malheureusement, dans |’expérience rapportée dans 
le tableau VII, les tubes témoins formés d’eau peptonée ou d’eau 
physiologique aminée. Mais, d’aprés les resultats relatés dans 
les tableaux II, V et VI et d’aprés d’autres expériences, nous 
savons que le développement des colibacilles est, en général, 
plus considérable et plus précoce en eau peptonée qu’en eau 
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physiologique aminée. Par contre, la réaction de |’indol est plus 
intense et apparait plus tét dans les cultures de colibacilles en 
eau physiologique aminée que dans celles en eau peptonée. L’eau 
physiologique aminée ne constitue pas, en outre, un trés bon 
milieu de culture pour les bacilles d’Eberth, qui n’y poussent 
pas, ou qui n’y poussent guére. La croissance des bacilles typhi- 
ques s’effectue au contraire trés bien en eau peptonée, quoique 
beaucoup plus lentement et de fagon bien moins notable que celle 
des colibacilles dans ce milieu. 

En eau peptonée, la croissance des colibacilles a été trés 
intense en présence de rhamnose, de glucose, de galactose, de 
lactose ou de maltose. Il en a été de méme en présence de 
saccharose, mais le développement des bacilles s’est effectué un 
peu moins vite dans ce milieu que dans ceux auxquels nous 
venons de faire allusion. Au contraire, le xylose a empéché les 
colibacilles de pousser en eau peptonée. 

On n’a observé la réaction de |’indol que dans la culture de 
colibacilles en eau peptonée additionnée de saccharose, examinée 
au bout de 96 heures. On n’est pas parvenu a découvrir cette 
réaction dans ce milieu au bout de 24 heures. Dans les cul- 
tures de colibacilles en eau peptonée additionnée de rhamnose, 
de glucose, de galactose, de lactose ou de maltose, la réaction 
de l’indol a toujours fait défaut. Les hydrates de carbone ont 
done exercé une action inhibitoire marquée sur cette réaction. 

Les bacilles d’Eberth ont poussé trés vite et trés fort en eau 
peptonée saccharosée. Leur croissance s’est aussi fort bien 
effectuée, quoique de fagon bien moins intense, en eau peptonée 
additionnée de galactose ou de lactose. Elle n’a eu lieu que 
tard en eau peptonée additionnée de rhamnose. On a obtenu 
des résultats douteux en eau peptonée glucosée. Les bacilles 
typhiques n’ont pas poussé dans |’eau peptonée additionnée de 
xylose ou de maltose. 

Passons aux résultats obtenus en eau physiologique aminée. 
Sans atteindre le degré si notable de développement observé en 
eau peptonée additionnée de glucose, de lactose ou de maltose, 
les colibacilles ont poussé de facgon trés intense et trés précoce en 
eau physiologique aminée additionnée de |’un ou |’autre de ces 
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hydrates de carbone. La croissance des colibacilles a été 4 peu 
prés du méme degré en présence d’arabinose. Elle a atteint, 
au bout de 96 heures, un degré plus considérable en eau physio- 
logique aminée additionnée de mannose qu’en présence des autres 
hydrates de carbone dont nous venons de parler. L’addition de 
xylose, de galactose ou de levulose a |’eau physiologique aminée 
a empéché les colibacilles de pousser. 

On a noté une réaction de l’indol trés intense en eau physio- 
logique aminée additionnée d’arabinose. Elle a été un peu moins 
marquée, mais plus précoce, en présence de lactose. On l’a 
encore constatée de fagon nette en présence de glucose. Elle a 
été tardive et trés faible en présence de mannose. Elle a fait 
défaut dans les cultures de colibacilles en eau physiologique 
aminée additionnée de maltose. 

L’action inhibitoire des sucres vis-A-vis de la réaction de l’indol 
est, par conséquent, beaucoup moins forte dans les cultures de 
colibacilles en eau physiologique aminée que dans celle en eau 
peptonée. Ceci tient peut-étre 4 la présence de glycyltrypto- 
phane dans le premier de ces milieux et de tryptophane dans le 
deuxiéme, soit 4 une plus forte teneur en tryptophane de |’eau 
physiologique aminée, soit 4 l’absence dans ce dernier milieu 
d’autres composés 4 effets inhibitoires contenus dans |’eau pep- 
tonée. 

Les bacilles d’Eberth n’ont poussé que faiblement et tardive- 
ment en eau physiologique aminée additionnée de lactose. Ils 
ont poussé de fagon plus précoce en eau physiologique aminée 
additionnée de 1% de glucose ou de lévulose et le degré de 
croissance est méme devenu relativement notable entre la 24*™* 
et la 52°™* heure dans un tube d’eau physiologique aminée glu- 
cosée. La croissance de ces microorganismes ne s’est pourtant 
pas toujours effectuée en présence de ces sucres, d’aprés les 
données expérimentales relatées dans le tableau VII. Il y a, 
en outre, lieu de rappeler que nous n’avons jamais observé le 
moindre développement de bacilles typhiques dans |’eau physio- 
logique aminée renfermant seulement 0.2% de glucose (tableau 
V). Les bacilles d’Eberth n’ont pas poussé en eau physiologique 
aminée additionnée de 1% d’arabinose, de xylose, de galactose, 
de maltose ou de mannose. 
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On devait se demander si les effets inhibitoires de plusieurs 
hydrates de carbone sur la réaction de l’indol ne provenaient 
pas du fait qu’au fur et 4 mesure de son développement aux 
dépens du tryptophane, l’indol se combinerait immédiatement 
4 de l’acide glycuronique provenant d’une action eventuelle des 
colibacilles sur les sucres ajoutés 4 l’eau peptonée ou Al’eau 
physiologique aminée. Nous avons en vain recherché au moyen 
des diverses réactions des acides glycuroniques (avec |’orcine 
avec la phloroglucine, avec la chlorure de calcium et l’acide 
chlorhydrique) 4 demontrer la présence d’acide indoxylglycu- 
ronique. Ilnous est done impossible d’expliquer pour le moment 
pourquoi |’on ne parvient pas 4 mettre en évidence la réaction 
de l’indol dans les cultures de colibacilles soit en eau peptonée 
additionnée de rhamnose, de glucose, de galactose, de lactose ou 
de maltose, soit en eau physiologique aminée additionnée de 
maltose. 

Rappelons que, d’aprés Haenen, la présence de glucose ou de 
lactose dans les cultures de colibacilles en bouillon peptoné 
n’empécherait pas de découvrir |’indol au moyen de |’aldéhyde 
paradiméthylaminobenzoique, contrairement 4 ce qui serait le 


cas dans le réaction classique de |’indol au moyen d’une nitrite 
et d’un acide (Bleisch 1893, Gorini 1893, Smith 1893, Seelig 1897). 


B. Expériences effectuées avec d'autres microorganismes que les 
colibacilles et les bacilles d’ Eberth 


Il nous reste 4 parler de quelques recherches faites avec les 
bacilles paratyphiques A et B, les vibrions du choléra, les bacilles 
pyocyaniques, les staphylocoques pyogénes dorés et les bacilles 
de l’entérite de Gartner. Dans l’expérience relatée dans le ta- 
bleau VIII l'on a comparé la croissance de ces microorganismes 
et aussi celle des colibacilles et des bacilles typhiques pris comme 
témoin, d’une part en bouillon additionné soit de peptone soit 
de glycyltryptophane, d’autre part en eau physiologique pep- 
tonée soit telle quelle, soit additionnée de glycyltryptophane. 
On a aussi recherché la réaction de I|’indol dans les divers tubes 
ainsi preparés. 
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Les vibrions du choléra n’ont poussé que dans l'eau physio- 
logique peptonée additionnée de glycyltryptophane. 

Tous les autres microorganismes ont manifesté le maximum 
de croissance en bouilllon peptoné et le minimum en eau pep- 
tonée. Les bacilles d’Eberth, les bacilles paratyphiques B et 
les staphylocoques pyogénes dorés n’ont pas, ou n’ont guére poussé 
dans ce dernier milieu. 

Par ordre décroissant d’intensité de développement, on doit 
ranger, pour les colibacilles, les staphylocoques pyogénes dorés 
et les bacilles de l’entérite de Gartner, de la maniére suivante, 
les quatre milieux étudiés: bouillon peptoné, bouillon additionné 
de glycyltryptophane, eau peptonée additionnée de glycyltrypto- 
phane, eau peptonée. II en est de méme pour les bacilles para- 
typhiques A, sauf que la croissance de ces microorganismes a 
été la méme en bouillon additionné de glycyltryptophane et en 
eau peptonée additionnée de ce peptide. Les bacilles pyocya- 
niques ont manifesté un plus grand degré de développement au 
bout de 96 heures en bouillon additionné de glycyltryptophane 
qu’en eau peptonée additionnée ou non de ce peptide, alors qu’au 
bout de 36 heures l’on constatait déjA une croissance marquée 
de cette espéce de microorganismes dans les deux derniers milieux, 
mais rien en bouillon additionné de glycyltryptophane. Les 
bacilles d’Eberth et les bacilles paratyphiques B se sont deve- 
loppés davantage en eau peptonée additionnée de glycyltrypto- 
phane qu’en bouillon additionné de ce peptide. 

Si nous comparons l’intensité de développement des diverses 
espéces microbiennes dans le milieu le plus favorable A leur 
croissance, c’est-i-dire le bouillon peptoné, nous les rangerons 
dans l’ordre décroissant suivant: (1) bacilles pyocyaniques et 
bacilles de l’entérite de Gartner; (2) colibacilles et bacilles para- 
typhiques B; (3) bacilles d’Eberth, bacilles paratyphiques A 
et staphylocoques pyogénes dorés. II s’agit d’une simple con- 
statation, car rien ne prouve que cet ordre soit toujours le 
méme dans des conditions expérimentales identiques. 

On n’a observé la réaction de l’indol que dans les cultures de 
colibacilles et de vibrions du choléra. Pour les colibacilles, la 
réaction a presenté le maximum d’intensité et de précocité dans 
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le bouillon additionné de glycyltryptophane, l’eau peptonée, le 
bouillon peptoné. Il semble bien que la peptone de Witte et 
le bouillon renferment des composés qui entravent soit la forma- 
tion de l’indol aux dépens du tryptophane, soit la mise en évi- 
dence de l’indol au moyen de l’aldéhyde paradiméthylamino- 
benzoique selon la méthode préconisée par Haenen. 


IV. Considérations générales 


Les résultats expérimentaux relatés ci-dessus provoquent assuré- 
ment bien des remarques. Mais comme ces recherches deman- 
dent a étre étendues et complétées A bien des points de vue, nous 
nous bornons 4 insister sur quelques faits qui paraissent en 
ressortir avec une netteté suffisante. 

Tout d’abord, les colibacilles sont bien moins exigeants pour 
leur culture que les bacilles d’Eberth. C’est, du reste, une chose 
bien connue. 

Les bacilles typhiques ne se sont pas developpés dans l|’eau 
physiologique ayant comme seule source d’azote soit un acide 
aminé, soit un peptide, soit une protéose. On ne constate de 
développement appréciable de ces microorganismes en eau physi- 
ologique qu’en présence d’une protéine déja complexe, la gliadine 
(tableau II). Les bacilles d’Eberth parviennent, il est vrai, 4 
pousser faiblement dans l’eau physiologique contenant de la 
xanthine ou de la taurine (tableau III). 

Les colibacilles se développent fort bien dans l’eau physio- 
logique renfermant un seul corps azoté approprié. Un acide 
monoaminé suffit parfaitement dans ce but. 

Contrairement 4 ce qu ’Armand-Delille, A. Mayer, G. Schaeffer 
et E. P. Terroine ont observé pour les bacilles tuberculeux, les 
colibacilles parviennent A se développer dans un milieu ne ren- 
fermant comme source azotée qu’un acide aminé 4 noyau aro- 
matique, la phénylalanine. Ce développement est toutefois bien 
moins accentué que lorsqu’on part d’un acide monoaminé de la 
série grasse. 

D’aprés les résultats consignés dans les tableaux I et II, la 
leucine parait étre, parmi les acides monoaminés, la meilleure 
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source azotée de développement pour les colibacilles, alors que 
les expériences des auteurs cités ci-dessus tendent 4 démontrer 
que le glycocolle joue ce réle pour les bacilles tuberculeux. 

En partant du bouillon comme base du milieu de culture, on 
observe qu’une protéine (la gliadine), une protéose (I’hétéroalbu- 
mose), un peptide (le glycyltryptophane) fournissent une culture 
aussi abondante de colibacilles que le bouillon additionné de 
leucine. Aucun de ces milieux n’améne de développement com- 
parable 4 celui de ces microorganismes en bouillon peptoné a 
1%. Armand-Delille, A Mayer, G. Schaeffer et E. P. Terroine 
ont au contraire constaté qu’une solution a 0.2% de glycocolle 
dans le bouillon de boeuf donne une culture de bacilles tuber- 
culeux aussi abondante que le bouillon peptoné a 1%. 

Si l’on prend l’eau physiologique comme base du milieu de 
culture, la leucine améne un développement tout aussi abondant 
des colibacilles que l’eau peptonée et ce développement s’effectue 
méme plus rapidement que dans ce dernier milieu. Si |’on 
ajoute a l’eau physiologique un autre acide aminée, un peptide, 
une protéose, une protéine permettant la croissance des coli- 
bacilles, on n’observe pas par contre de développement aussi 
intense de ces microorganismes qu’en eau peptonée. 

Tandis qu’une seule source d’azote suffit 4 un développement 
trés net du colibacille, des expériences d’Armand-Delille, A. 
Mayer, G. Schaeffer et E. P. Terroine ont établi que deux sources 
d’azote distinctes sont indispensables pour la croissance régu- 
liére du bacille de Koch, a savoir, un acide monoaminé, le glyco- 
colle, et un acide diaminé, |’arginine. 

On obtient un développement plus abondant des colibacilles 
si l’on multiplie les sources d’azote, c’est-d-dire sil’on emploie 
par exemple de |’eau physiologique renfermant un peptide (le 
glycyltryptophane) et soit un acide diaminé (l’histidine), soit 
une ou plusieurs substances extractives (créatine et sarcosine). 

Il se pourrait fort bien que la peptone de Witte intervienne 
dans le développement des colibacilles par |’apport de certains 
éléments azotés et surtout par sa teneur en leucine. 

Nous avons effectué plusieurs milieux artificiels dans lesquels 
les colibacilles poussent rapidement et en grande quantité. Mais 
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nous n’avons malheureusement pas comparé ces milieux (tableau 
VI) A l’eau peptonée ou au bouillon peptoné. Nous ne pouvons 
donc affirmer qu’ils soient préférables 4 ces deux derniers milieux 
au point de vue de la croissance des colibacilles. 

Par contre, en comparant les données des tableaux I, II, V, 
VI, VII et VIII, on constate que de l'eau renfermant 0.5% de 
chlorure de sodium, 0.2% de glycyltryptophane, 0.2% de glu- 
cose, 0.2% de sarcosine, 0.2% de créatine, 0.2% de bétaine et 
0.2% de xanthine parait tout particuliérement appropriée a la 
recherche de l’indol dans les cultures de colibacilles. 

Peut-¢tre vaut-il méme mieux préférer, pour la différenciation 
des colibacilles d’avec les bacilles d’Eberth au moyen de la réac- 
tion de l’indol, 4 ce milieu, qu’on peut déja qualifier de relative- 
ment complexe, de l’eau contenant en solution 0.5% de chlorure 
de sodium, 0.2% de glycyltryptophane et 0.2% d’histidine. En 
effect, si les résultats relatés dans le tableau VI se vérifient, un 
tel milieu donnerait la réaction de |’indol de fagon trés précoce. 
D’autre part, les colibacilles y poussent certes moins bien que 
dans le milieu précédent, mais apparaissent néanmoins bien 
avant les bacilles d’Eberth. 

Il appartiendra A de nouvelles recherches de déterminer le 
milieu 4 préférer dans le but dont nous venons de parler. On 
ne saurait étre trop prudent 4 cet égard. Il convient d’expéri- 
menter avec de multiples souches de colibacilles et de bacilles 
d’Eberth et d’examiner, toutes les heures aprés l’ensemencement, 
la réaction de l’indol dans ces milieux en les comparant A |’eau 
peptonée et au bouillon peptoné, tels quels ou additionnés de 
glycyltryptophane. Rien ne prouve, du reste, qu’il n’y ait pas 
intérét 4 changer la proportion de |’un ou |’autre des parties con- 
stituantes des deux milieux dont nous venons de nous occuper, 
ou méme de remplacer |’un ou |’autre des composés azotés ren- 
fermés dans ces milieux par un composé plus approprié. 

En effet, nous n’avons, malheureusement pas étudié les effets 
exercés par l’addition A |’eau physiologique aminée de leucine et 
d’autres acides monoaminés sur la croissance des colibacilles et 
sur la réaction de l’indol dans leurs cultures. Or, la leucine a 
en eau physiologique, une action trés favorable sur le développe- 
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ment des microorganismes sans amener de croissance des ba- 
cilles d’Eberth. Tel est aussi le cas de l’histidine. Dés lors, on 
doit se demander si |’addition simultanée de leucine et d’histi- 
dine & l’eau physiologique aminée ne réaliserait pas un milieu en 
quelque sorte idéal pour la différenciation des colibacilles d’avec 
les bacilles typhiques au moyen de la réaction de |’indol. Nous 
ne Manquerons pas de nous préoccuper de cette question dés 
que les circonstances nous le permettront. 

Nos expériences mettent une fois de plus en lumiére que la 
formation d’indol dans les cultures de colibacilles dépend de la 
teneur du milieu en tryptophane. La présence de glycyltrypto- 
phane dans le milieu de culture parait particuliérement appro- 
priée A une formation intensive d’indol tant par les colibacilles 
que par les vibrions du choléra. 

Un autre point que nous croyons devoir souligner, c’est la 
forte action inhibitoire de |’inosite sur le développement tant 
des colibacilles que des bacilles d’Eberth. I suffit, pour s’en 
rendre compte, de comparer les résultats obtenus dans le tableau 
VI par l’addition d’inosite soit au milieu formé d’eau physio- 
logique, de glycyltryptophane, de glucose et d’histidine, soit au 
milieu composé d’eau physiologique, de glycyltryptophane, de 
glucose, de sarcosine, d’alloxane et de taurine. II! serait certes 
fort intéressant d’entreprendre des recherches in vivo 4 propos 
de cette action inhibitoire de I’inosite. 

Signalons encore que la réaction de |’indol au moyen de l’aldé- 
hyde paradiméthylaminobenzoique est entravée par diverses sub- 
stances et surtout, dans certaines conditions, par plusieurs 
espéces d’hydrates de carbone. 


RESUME 


1. Les bacilles typhiques ont de plus grandes exigences pour 
leur nourriture azotée que les colibacilles. 

2. Les colibacilles parviennent 4 se développer dans |’eau 
physiologique ne renfermant qu’un acide monoaminé comme 
source d’azote. La leucine permet des cultures extrémement 
riches de ces microorganismes. 
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3. Les bacilles typhiques ne se développent pas dans |’eau 
physiologique renfermant un acide aminé proprement dit, un 
peptide ou une protéose, mais bien en présence de certaines 
protéines ou de certains composés azotés tels que la sarcosine, la 
taurine et la xanthine. La gliadine constitute un substrat azoté 
particuliérement favorable 4 la culture de ces microorganismes. 

4. L’inosite entrave beaucoup le développement tant des coli- 
bacilles que des bacilles typhiques dans divers milieux de culture. 

5. La formation de l’indol dans les cultures de colibacilles 
dépend de leur richesse en tryptophane. La présence de gly- 
cyltryptophane dans les milieux de culture est trés utile pour 
la recherche de la réaction de l’indol. 

6. Certains hydrates de carbone entravent la réaction de 
l’indol dans les cultures de colibacilles. 

7. On peut substituer 4 l’eau peptonée des milieux chimique- 
ment définis trés favorables 4 la recherche de la réaction de 
l’indol dans les cultures de colibacilles. Les deux meilleurs 
milieux experimentés ont été les solutions aqueuses suivantes: 
(1) 0.5% de chlorure de sodium, 0.2% de glycyltryptophane, 
0.2% dhistidine; (2) 0.5% de chlorure de sodium, 0.2% de 
glycyltryptophane, 0.2% de glucose, 0.2% de sarcosine, 0.2% 
de créatine, 0.1% bétaine et 0.2% de xanthine. 
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Kendall and his co-workers, in a series of investigations, have 
developed the idea that in the metabolism of bacteria sugar has 
a sparing effect on the digestion of protein and that, conse- 
quently, the continuous feeding of sugar to animals would induce 
a change in the intestinal flora from a proteolytic to an acid 
forming type. These results on sugar feeding were confirmed 
recently by Rettger working on white mice and chickens and 
by Torrey on human typhoid patients. 

In his investigations Kendall used a constant proportion of 
sugar to peptone (1 per cent of each) in standard nutrient broth. 
Observations, made in the course of a study on the proteolytic 
enzymes of the B. proteus, in media in which the concentration 
of sugar was varied, led me to think, however, that there were 
other important factors involved in bacterial metabolism, the 
actual effects of which were not known.' It became quite evi- 
dent from these and other observations that the relative con- 
centrations of sugar and peptone were significant; that different 
organisms of closely related groups were capable of utilizing 
varying amounts of sugar, and that the amount of sugar that 
a particular form could completely ferment varied within limits 
with the concentration of the other ingredients, especially pep- 
tone and phosphate salts. The following are the results of a 
series of preliminary experiments to test more definitely the 
validity of these observations: 


1 Kendall and Walker in an independent investigation of the same problem 


obtained identical results. 
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A. Effect of different concentrations of peptone on the nitrogen 
utilization of certain intestinal bacteria. The best measure of the 
degree of bacterial metabolism in nitrogenous media is the 
amount of ammonia liberated. This criterion was therefore 
used. The technique was, briefly, as follows: 

Simple solutions of peptone in distilled water containing vary- 
ing amounts of peptone and 0.5 per cent glucose were used. Two 
series were run; one with Witte’s and the other with an American 
peptone. The different lots of media from each peptone were 
made at the same time, flasked, and autoclaved under the same 
conditions. Inoculations were made from young cultures and 
the flasks incubated at 30°C. for seven days. One lot of Witte 
peptone was incubated for five days, but this period was found 
insufficient. 

The ammonia determinations were made according to the 
Folin micro method. First, 5 ce. of the culture were used but 
later 10 cc. were found more satisfactory, due to the small 
amounts of ammonia present. The period of aeration was 
twenty minutes. The ammonia was caught in 10 ec. =; sulphuric 
acid and the excess acid titrated with =; Na(OH). 

The effect of different concentrations of peptone is evident 
from the results of this experiment. It is, of course, possible 
that the greater ammonia production with the higher concen- 
tration of peptone is due merely to the favorable action of the 
increased amount of buffer in keeping down the hydrogen ion 
concentration. That the concentration of the peptone is in 
itself an important factor, is however indicated by the different 
results obtained with different types of bacteria. B. typhi, for 
instance, produced no ammonia in the 0.5 per cent peptone in 
one medium and a negative quantity in the other, while in the 
higher concentrations small amounts were obtained, though less 
than in the sugar-free control. B. coli and B. cloacae, etc., give 
increasing amounts of ammonia with the increasing concentra- 
tion of peptone; but in all cases the amount still remains lower 
than in the sugar-free control. 

The results, on the whole, indicate that the concentration of 
peptone is an appreciable factor when the concentration of glu- 
cose is moderately low. Attention may also be called in passing 





| 
| 














REGULATING FACTORS IN BACTERIAL METABOLSIM 665 


to the different results with the two peptones. This is, no doubt, 

due to an essential difference in the composition of the two prod- 

ucts. Since Rettger has shown that certain bacteria do not 
TABLE 1 


Amount of ammonia produced in solutions containing different amounts of Witte’s 
peptone and 0.4 per ¢ cent sugar 





AMOUNT OF NHsz ry com. tn 100 cc. oF mepia* 
} 
| 





ORGANISM 0.5% peptone 1.0°% peptone 1.5% peptone 1.5% peptone 

| 0.5% glucose | 0.5% glucose | 0.5% glucose No glucose 
| Sdays | | 7 days | S days jtewe Sane 7 days | Sdays 7 days 
B. coli.. ,. JO. 27 ° 17| 0.0 | 0.34 | 0.68 | 0.34 | 0.34 
B. cloacae....... 0.17} 0.51 | 0 17| 0.68 | 0.85 | 1.02 | 0.68 
B. paracoli................|—0.51] 0.00 | 0.00) 0.17 | 0.34 | 0.17 | 0.85 | 0.51 
B. capsulatus “ she 0.17| 0.17 | 0 51 | 0.17 | 0.34 | 0.85 | 0.68 
B. typhi.. ak ...]—0.68} 0.00 |—0 17] 0.00 | 0.00 | 0.00 | 0.17 | 0.34 
Uninoculated control...... 0.00} 0.00 | 0.00) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 

| | | | 














* The data presented here were obtained from two distinct sets of tests run 
on different occasions. In the first a five-day and in the second a seven-day 
period of incubation was used. The effects of the different amounts of peptone 
on the ammonia yield are brought out in both series. 


TABLE I 


Amount of ammonia produced in solutions containing different amounts of American 
peptone and 0.5 per ce nt ut glue ose 





| amount Or NHg tn com. rn 100 cc. oF mepia 
| 


! cr * 
05% |, 14% Control, 1% 








ORGANISM et me ft -aemee te | Peptone, 
_glue ose | glucose glucose ao ugar 

7days | 7 days 7 days 7 days 

B. coli... 0.17 0.17 0.34 | 2.04 
B. cloacae......... 0.34 0.51 0.68 | 2.38 
B. paracoli...... 0.00 0.00 0.17 | 1.19 
B. typhi 0.00 0.17 0.17 | 0.51 
B. capsulatus. 0.17 0.17 0.68 1.70 
Uninoculated control... ‘ 0.00 0.00 0.00 0.00 

















digest proteoses and peptones, it seems that the American 
product is very likely richer in amino-acids and hence gives a 
higher yield of ammonia in all instances. 

B. Effect of different concentrations of peptone and glucose and 
phosphate on the metabolism of intestinal bacteria. Another index 
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of the metabolism of bacteria is the change they produce in the 
hydrogen ion concentration of the medium as a result of their 
activities. The acid titration or the ammonia determination 
indicates only the action on either the carbohydrates or the 
peptone present in the medium. The hydrogen ion concentra- 
tion, on the other hand, gives the resultant of the action on 
both the carbohydrate and nitrogenous components. By deter- 
mining the hydrogen ion concentration on different days, one 
may even trace the progressive increase with the active utiliza- 
tion of the sugar and subsequent decrease, if any occurs, during 
the active utilization of the constituents of the peptone. This 
test, furthermore, serves as a simple index of (a) the amount of 
sugar a particular organism may utilize without producing suffi- 
cient acid to inhibit further growth and (b) the rate at which 
different organisms can utilize a particular sugar. Experiments 
are under way which indicate that distinct and constant differ- 
ences exist in both properties among closely related types. 

The method with some slight modifications is that used by 
Clark and based on Sorensen’s colorimetric method of determin- 
ing the hydrogen ion concentration. Standard solutions of pri- 
mary and secondary phosphate and of sodium acetate-acetic- 
acid and the indicators described by Clark and Lubs were used. 

Media were made as above containing varying amounts of 
peptone, glucose and phosphate. A series of typical cultures 
was inoculated into these media, incubated at 30° C. and tests 
made at regular intervals. In order to eliminate the color, due 
to the breaking down of the glucose during sterilization it was 
found necessary to sterilize the peptone-phosphate solution and 
the sugar solution separately, and then add the sugar to the 
peptone by means of sterile pipettes. This somewhat increased 
the difficulty in making the medium but assured a water-clear 
solution, which greatly facilitated the color readings. For test- 
ing the hydrogen ion concentration 1 cc. of the culture was 
mixed with 5 ce. of freshly distilled water? and three to four 
drops of the indicator added. 


? Clark has suggested a dilution of 1:10 but a few preliminary tests showed 
that it was more desirable to use a 1 : 5 dilution as excessive dilution changes the 
hydrogen ion concentration. 
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(1) Effects of different amounts of peptone with and without the 
addition of phosphate. The object of this experiment was to 
determine the effects of different concentrations of peptone on 
the carbohydrate and nitrogen utilization by bacteria and the 
influence exerted by the addition of an acid regulator such as 
primary sodium phosphate (Na,H PO,). The media were made 
as outlined above and tests for the hydrogen ion concentration 
run on the second and fourth days. With a little care 1 ce. 
of the culture can be withdrawn by means of a sterile pipette 
without contaminating it. By this simple method the progres- 
sive changes in the same culture tube could be followed for a 
week or more by daily withdrawals of 1 cc. samples. 

The results of these tests are summarized in table III. They 
indicate quite clearly that the concentration of peptone plays a 
rather significant réle in accelerating glucose fermentation, as 
well as in favoring its complete utilization. The former effect 
is seen in table III, section A, in the differences in the Pj values 
in the B. cloacae cultures on the second day and in the B. aero- 
genes cultures on the fourth day. A similar effect is noted in 
table III, section B, in the case of B. coli. The favorable effect 
on complete utilization of the carbohydrate is brought out espe- 
cially in the case of B. aerogenes in section A and of B. coli in 
section B of table III. 

The effect of the regulating action of the acid-phosphate is 
evident on comparing sections A and B. By keeping down the 
hydrogen ion concentration of the medium some of the organ- 
isms are enabled to use up all the carbohydrate (0.5 per cent) 
without producing sufficient concentration of acid to inhibit 
their growth. Once this is accomplished, the active utilization 
of the nitrogenous constituents commences and we obtain a 
progessively decreasing hydrogen ion concentration (or an in- 
creasing Pj; value). That the regulating effect of the phosphate 
is not the only factor, however, is evident from the results 
obtained with B. coli as shown in table III. 

It is interesting to note that in the absence of phosphate the 
cultures of B. cloacae and B. aerogenes reach a hydrogen ion 
concentration practically as high as that of B. coli, which does 
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not occur in the same medium when 0.5 per cent phosphate is 
present. Another interesting point is that the final hydrogen 
ion concentration is higher when no phosphate is present; the 
primary phosphate obviously tends to keep down the concen- 
tration of the hydrogen ions. 


TABLE III 
The effects of different amounts of peptone, with and without phosphate, on the 
utilization of the carbohydrate and peptone, as indicated by the 
hydrogen ion concentration 





COMPOSITION OF THE MEDIA 



































A B 
Phosphate ..... 0.0% | 0.0% | 0.0% | 0.5% | 0.5% | 0.5% 
Glucore.......... Se 1. sse.| 0.5% | 0.5% | 0.5% | 0.5% | 0.5% | 0.5% 
——™ “Resiaeatelawtaabinadie nine tee t alts ie ie 0.5% | 1.0% | 1.5% | 0.5% | 1.0% | 1.5% 
| pt | pt | et | et | et | et 
} eniaialiiied 
SA, é cxnadadatedsenddscdbbaniindeeseneasis 2 4 2 4 2 4 2 4 2 4 2 4 
(B. coli*... : 4.8 4.6 4.6\4.815.115.4)6.616 O16 .6 
| B. paracoli... .|4.6/4.8/4.6)4.8)4.8/4.6/5.0/5.2/5.2/5.2/5.3/5.0 
Cultures < B. cloacae........ .. 15.216 .615 616.616. 416.816 .5)6.8)6.6)7.016.8)7.2 
Ip. aerogenes. .\4.6)4.6/4.8/5 .0/4.8)5.6/6.6|6.6/6.4/6.8 
|B. typhi. .|4.8]4.6/4 6/4. 7}4.6/4 815.015. 1/4.8)5.0 





























* This strain of B. coli gave these results constantly. Observations in con- 
nection with other experiments indicate that not all strains behave in this man- 
ner. It is quite likely that there are two types of B. coli (corresponding to the 
B. communior and B. communis respectively), which may be differentiated in 
this way. 


(2) Effect of different concentrations of phosphate on the metabo- 
lism of bacteria. The results of the experiments recorded above 
indicated that primary phosphate, acting apparently as an acid 
regulator, played an important part in controlling the nutritive 
processes of bacteria. In order to get more light on the nature 
of this regulatory mechanism and its influence on the carbo- 
hydrate and peptone utilization the following tests were per- 
formed: 

Media were made containing a constant and optimum amount 
of peptone (1 per cent), comparatively low concentrations of 
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glucose (0.3 per cent and 0.4 per cent, respectively), and varying 
amounts of phosphate salt, (0.2 per cent, 0.3 per cent and 0.4 
per cent, respectively). As nearly as possible the methods of 
preparation of media, inoculation, incubation, etc., were kept 
uniform. Tests were made on the first, third, and fourth days, 
respectively, with the results given in table IV. 


TABLE IV 
Effect of different concentrations of acid phosphate on the utilization of glucose by 
bacteria 





A 





Glucose 0.3% 
Phosphate. 


| 

Peptone. | 1 06% 1.0 
| | | 
' 
| 
} 


No. of culture 
value 


ll 4.9 
16 4.7 
17 5.0 
18 6.0 
19.. 5.0 
22.. 4.9 
24. ; 6.6 
40 6.6 
44. 49 
135. . 5.6 
196. 48 
239. 5.0 
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To avoid the confusion that might result from unnecessary 
detail only the four-day tests are tabulated. The effect of the 
phosphate is strikingly shown in both the A and B section 
of the Table. The significant results are italicized. The low 
figures represent high hydrogen ion concentrations—or the acid 
phase—while the high figures represent low hydrogen ion con- 
centrations or the alkaline phase. The progressive change pro- 
duced in carbohydrate media by members of the colon-typhoid 
group, excepting certain types, is from the alkaline to acid and 
back. So long as there remains unutilized carbohydrate the 
acid phase persists. With the complete consumption of the 
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carbohydrate the organism actively attacks the nitrogenous com- 
ponents of the medium, neutralizing the acid and gradually 
returning to the alkaline phase. The phosphate evidently takes 
care of the free acid, thus keeping the ionic concentration below 
the lethal point and enabling the organism to proceed in its 
activity. As a result of this regulative power the amount of 
sugar which a particular species can completely utilize varies 
within limits with the relative amount of primary phosphate 
salts present in the medium. Thus, in the presence of only 0.2 
per cent phosphate, 0.3 per cent sugar is completely digested (as 
indicated by the low hydrogen ion concentration) by only four 
organisms (18, 24, 40 and 135) while only two (24 and 40) can 
use up 0.4 per cent glucose. In the presence of 0.3 per cent 
phosphate on the other hand 0.3 per cent glucose is also broken 
down by number 19; and when 0.4 per cent phosphate is added 
all but one are capable of completely destroying 0.3 per cent 
sugar, while five (18, 19, 24, 40 and 135) can even use up 0.4 
per cent glucose. On increasing the amount of sugar to 0.5 
per cent even in the presence of 0.5 per cent phosphate only 
19, 24 and 40 reach the alkaline phase (see table III). 

C. Amount of sugar digested by different species. Aside from 
the effect of varying concentrations of phosphate, the different 
types manifest specific differences in their power to digest defi- 
nite quantities of glucose under a given set of conditions. These 
differences are not attributable to the toxic action of the high 
hydrogen ion concentration on the cell, alone. Why one organ- 
ism (11, for instance) (see table [V) should not be able to use 0.3 per 
cent glucose while number 18 will do away with 0.4 per cent 
with the same amount of phosphate (see table IV), when both 
reach approximately the same limiting hydrogen ion concentra- 
tion (4.8 and 4.9, respectively, table IV, section B), is not evident 
on the surface. The difference is partly explicable on the basis 
that number 18 (B. enteritidis) carries the fermentation further 
than number 11 (B. typhi), thus removing the acid and its 
inhibitive effects. But this would not explain the differences 
between numbers 17, 18 and 19, for instance, all gas-producing 
forms. We must assume either that there are inhibiting factors 
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of a specific character or else that specific differences exist in 
the way the glucose molecule is split by these different forms 
giving rise to different amounts of toxic substances. The inter- 
esting fact remains that, under the same conditions, these closely 
related forms manifest strikingly different powers of utilization 
of sugar. Such a difference exists between B. aerogenes and B. 
coli, and Clark, taking advantage of this has devised a simple 
method for differentiating the two under a given set of condi- 
tions. The difference between B. aerogenes and B. coli is, per- 
haps, more fundamental than that between the other members 
of the group. Specific differences do exist, however, and experi- 
ments are now well under way, which promise to furnish a basis 
for separating certain of the other more closely related members 
of this group. 
SUMMARY AND CONCLUSIONS 


A study of some of the factors involved in the regulation of 
bacterial metabolism was made. The effects of different con- 
centrations of peptone on the utilization of glucose and amino- 
acids, and of different concentrations of phosphate on the fer- 


mentation of glucose were studied. The nature of the meta- 
bolic changes was measured by ammonia determinations by the 
Folin method and by noting the change in the hydrogen ion 
concentration by the Sorensen-Clark method. The results were, 
briefly, as follows: . 

1. The concentration of peptone is an appreciable factor, con- 
trolling the nutrition of bacteria. With a moderate amount of 
glucose present the higher the concentration of peptone the 
greater the amount of ammonia produced. The amount of 
ammonia is in no case as great as in the sugar-free control, 
indicating a distinct sparing effect. 

2. Primary phosphate acting as an acid-regulator plays a very 
important part in the regulating of the carbohydrate utilization 
by different bacteria of the colon-typhoid group. 

3. The different members of the colon-typhoid group mani- 
fest specific differences in their power of completely utilizing 
different amounts of sugar under a given set of conditions. 
These differences may be utilized for species differentiation. 























BOOK REVIEW 


Practical Textbook of Infection, Immunity, and Specific Therapy. Joun 
A. Kotmer, M.D., Dr. P.H. Octavo of 899 pages with 143 illus- 
trations, 43 in colors. Philadelphia: W. B. Saunders Company. 
1915. $6. Half morocco, $7.50. 


Kolmer’s work has not been in print a year, but has already won an 
important place among the books useful to practitioner and labora- 
tory worker. 

It is well-planned and, throughout, has the stamp of having been 
written by one who is actively working in the subject about which he 
is writing. It therefore avoids the fault, so frequently apparent in 
textbooks, of consisting largely of the warmed-over teaching gleaned 
from other writers. Kolmer is active in his subject, and has the judg- 
ment of the trained worker in selecting his material. 

The discussions of theory are not too extensive and indeed in the 
probably intentional neglect of detailed presentation of evidence on 
controversial questions, the book may be somewhat disappointing to 
the specializing bacteriologist and serologist. However, one has the 
feeling that it is Kolmer’s purpose to furnish a very complete manual 
for the scholarly practitioner without confusing him by too involved a 
discussion of principle, and this purpose is excellently served by the 
book as a whole. 

The work is divided into five parts treating respectively of genera! 
immunologic technique, principles of infection, principles of immunity, 
applied immunity, prophylaxis and treatment, and a series of experi- 
ments excellently compiled for teaching purposes. Especially satis- 
factory are those parts of the book which deal with clinical applica- 
tions, for the author seems to possess much judgment in matters in 
which his own subject has contact with the clinic, an attribute not 
over-common among laboratory teachers. The style is clear, illustra- 
tions as a whole are of more than ornamental value, and explanations are 
concise. 

The book should fulfill an important didactic function in making 
easily accessible the principles underlying tests and procedures which 
are used in hospital, clinic, and private practice, and which, unfortu- 
nately, are too often ordered by the attending physician without 
adequate knowledge concerning the principles underlying their perform- 
ance and interpretation. Perhaps there has never been an era in medi- 
cine in which the physician has relied so much upon the aid of diag- 
nostic and therapeutic measures of which he possessed so little direct 
understanding, and many a learned and affluent practitioner sends for 
typhoid serum when he means vaccine, and thinks that the Wasser- 


— 
Oro 
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mann reaction is a sort of Widal test done with the Treponema palli- 
dum. In correcting this state of affairs, the author will be a valuable 
missionary, since the entire tone of the work is one which will appeal 
to the practicing physician and give him such a wealth of interesting 
knowledge, that he will read it—and after all, the fact that it will 
be read is not the least important quality of a printed book. 

Hans ZINSSER. 
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BACTERIOLOGY OF SOILS 


Effect of Grinding Soil on the Number of Microdrganisms. E. B. 

Frep. Science, 1916, 44, 282-283. 

The soil was ground in a ball mill for varying periods of time. Very 
marked reductions were obtained after one hour and an “enormous 
decrease” followed eight or twenty-four hours grinding. Soil pro- 
tozoa were also destroyed by grinding.—C. M. H. 


Preliminary Investigations in Comparison of Field with Laboratory 
Experiments in Soil Biology. G. P. Kocn. Soil Science, 1916, 2, 
87-92. 

Biological experiments (e.g., in ammonification) can be successfully 
carried out in the field. As a rule, a greater amount of organic mat- 
ter seems to be ammonified in the laboratory tests than in the field, 
and field studies of nitrogen fixation and nitrification are greatly inter- 
fered with by rains. The nitrogen content of the soil varies consider- 


ably, even over a comparatively small area.—Z. N. 


Sources of Error in Soil Bacteriological Analysis. H.C. Lint ann D. 

A. CoLeman. Soil Science, 1916, 2, 157-162. 

A comparison is made of the soil shaker with the spatula method of 
mixing soil for bacteriological analysis, to the great advantage of the 
former. The experimental error is smaller with the soil shaker. The 
shaker is easily sterilized; it is also exceptionally well adapted to the 
incorporation into soil of very small quantities of materials in a finely 
pulverized condition.—Z. N. 


The Effect of Soil Reaction on Ammonification by Certain Soil Fungi. 

N. Kope.orr. Soil Science, 1916, 1, 541-573. 

Three soil fungi, Rhizopus nigricans, Zygorhynchus vuilleminii and 
Penicillium sp. 10, were studied as to their reaction requirements in 
soil. They possess a comparatively narrow range of reaction toler- 
ance for maximum ammonification which was found to be between the 
neutral point and an acidity equivalent to 2000 pounds CaO per acre. 
This was true whether sandy or clay soils were used with either dried 
blood or cottonseed meal. 

Where the soil reaction is unfavorable for the activities of the soil 
bacteria concerned in ammonification, the soil fungi might prove to be 
an important compensating factor in maintaining fertility.—Z. N. 
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Influence of Barnyard Manure and Water upon the Bacterial Activities 
of the Soil. J. E. Greaves anp E. G. Carter. J. Agr. Res., 1916, 
6, 889-926. 

This is a report of a fairly extensive investigation of the bacterio- 
logical effects of different quantities of manure and water added to 
soil. Plate counts are made on Lipman’s “synthetic agar.’”’ Determi- 
nations of ammonifying and nitrifying powers of the soil are made by 
the tumbler method, while nitrogen-fixing powers are determined by 
adding the soil to Ashby’s solution. Part of the work is done on 
potted soil, part on field soil. The detailed results are too many to 
give in a brief review; but in general the writers find a direct rela- 
tionship between the bacterial count, the ammonifying powers, the 
nitrifying powers, and the crop produced. As a rule all these factors 
are increased with increasing amounts of manure, and with increasing 
moisture content up to at least 20 per cent.—H. J. C. 


The Effect of Time and Depth of Cultivating a Wheat Seed Bed upon 
Bacterial Activity in the Soil. P. L. Gatney. Soil Science, 1916, 
2, 193-204. 

Call of Kansas presented a paper concerning the effects of different 
methods of preparing a seedbed for wheat upon yield, soil moisture, 
and nitrates. Gainey’s article is concerned with the very marked ef- 
fects of the various experimental methods of Call upon the accumu- 
lation of nitrates. Gainey determined from his own experimental 
evidence that the differences in nitrate content reported by Call can- 
not be attributed to a difference in the bacterial content. Some 
non-biological condition existing in certain plots under field conditions 
prevents the normal activity of the bacterial flora. Among the factors 
controlling bacterial activity, the available moisture probably plays a 
paramount réle.—Z. N. 


Azotobacter in Hawaiian Soils. P. 8S. Burcsss. Soil Science, 1916, 

2, 183-192, 

Thirty soils from different localities on the four large islands of the 
Hawaiian group were examined as to their azotobacter content, and 
their abilities to fix nitrogen in mannit solutions. Only five of the 
soils failed to show azotobacter growth in solutions. Four different 
forms of azotobacter were isolated in pure cultures, described and their 
abilities to fix nitrogen in solutions and in soils determined. A pos- 
sible explanation of the introduction and distribution of azotobacter 
in these isolated island soils is given. With the introduction of com- 
mercial mixed and single element fertilizers, a fine soil is sometimes 
used as a “filler.” Azotobacter species may have been carried in the 
latter, as it is never sterilized. The imported organic fertilizers, leg- 
ume seeds, etc., may also have been carriers of this bacillus.—Z. N. 
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The Effect of Some Manganese Salts on Ammonification and Nitrifi- 
cation. P. E. Brown anp G. H. Minaegs. Soil Science, 1916, 2, 
67-85. 

The effect of the application to soils of manganese chloride, manga- 
nese sulfate, manganese nitrate and manganese oxide, upon ammonifi- 
cation and nitrification, is given, with the following conclusions: 

If manganese salts in small quantities increase crop yields on a 
soil, that increase may be due, in part, at least, to a beneficial effect on 
ammonification and nitrification, with a consequently greater produc- 
tion of available plant food. 

On the other hand, if manganese salts when applied to the soil 
restrict crop growth, that restriction may be due in part to a depres- 
sion of bacterial activity. The amounts of manganese salts which 
may be applied to any one soil without danger of depressing ammoni- 
fication and nitrification are exceedingly variable.—Z. N. 


Environmental Factors Influencing the Activity of Soil Fungi. D. A. 

CoLEMAN. Soil Science, 1916, 2, 1-65. 

The type of soil as well as the quality of the organic matter were 
found to regulate the activities of the organisms used in the tests. 
From the standpoint of pure cultures, every organism will do best 
with a definite combination of soil and organic matter. As a general 
rule, vegetable matter of high quality was conducive to greatest 
activity. 

Different species of fungi respond with a very wide divergence to 
the mechanical composition of the soil by which the oxygen sup- 
ply is determined. Chemicals beneficial to one group or species 
may be detrimental to other groups of organisms, suggesting a pos- 
sible alteration of group relations among the microbes in the soil. 
This is also true of the moisture content of the soil. 

The organisms employed were observed to have a very narrow tem- 
perature range with an optimum of about 30°.—Z. N. 


The Yield and Nitrogen Content of Soy Beans as Affected by Inocula- 
tion. J. G. Lipman anv A. W. Buiarr. Soil Science, 1916, 1, 579 
584. 

Soy beans were used for this experiment as they are less likely to 
become inoculated spontaneously than other legumes which may be 
used in tests of the value of commercial cultures for soil inoculation. 
Moreover, the plants are rather hardy and may be made to grow with- 
out difficulty under a wide range of soil and climatic conditions. 

Seven commercial cultures from different firms, and soy bean and 
cow pea soil were compared with uninoculated checks. Nitrogen 
accumulated was determined by the Kjeldahl method. 

The authors conclude that the use of inoculating material may be 
very desirable in the growing of soy beans and perhaps other legumes. 
It appears that where the soil is lacking in the right type of Ps. radi- 
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cicola, inoculation is eminently desirable and that, even where the 
organisms are present in limited numbers, the addition of larger num- 
bers may be profitable. 

A marked difference in the quality of the different commercial cul- 
tures for soil inoculation was noted, as was also apparent with the 
inoculated soils employed. The variation was not greater with the 
soils than with the commercial cultures.—Z. N. 


The Oxidation of Sulfur in Soils as a Means of Increasing the Availa- 
bility of Mineral Phosphates. J. G. Lipman, H. C. McLean anp 
H. C. Lint. Soil Science, 1916, 1, 533-539. 

Environmental conditions play an important réle in the activities 
of sulfur oxidizing microérganisms. In soils containing sulfofying 
bacteria under favorable conditions for their development elementary 
sulfur is readily oxidized. Besides an abundant supply of oxygen, 
moisture and the amount and quality of the organic matter are fac- 
tors of direct significance. Moreover, the numbers and physiological 
efficiency of the organisms themselves are always of prime importance. 

A strong analogy is shown between nitrification and sulfofication. 
The oxidation of sulfur in soils by bacteria may lead to the accumula- 
tion of large quantities of sulfuric acid, which in turn readily reacts 
with basic substances, e.g., tri-calcic phosphate; this may then fur- 
nish available phosphoric acid to crops. 

Compost heaps as well as cultivated fields may be so treated as to 
provide a congenial environment for sulfofying bacteria and thus may 
be utilized for the production of available phosphoric acid out of in- 
soluble phosphates.—Z. N. 


Bacteriological Studies of a Soil Subjected to Different Systems of Crop- 
ping for Twenty-five Years. P. L. Gatney anp W. W. Grsss. J. 
Agr. Res., 1916, 6, 953-975. 

This is a report of investigations of various soil plats that had been 
under the same system of cropping for twenty-five years, some under 
continuous cropping, some in rotation. The tests made are: number 
of bacteria developing on plates, ammonifying and nitrifying powers. 
The writers conclude: 

“The soil under continuous corn and wheat contains, in the absence 
of any additions of fertilizers or manure, relatively low numbers of 
bacteria. In the presence of manure, continuous corn and wheat 
soil contain relatively high numbers. g% 

“The agricultural practices under study . «. « « produced no 
appreciable effect upon the ability of the soil and its organic life to 
liberate ammonia from cottonseed meal. 

“The ability of the soil complex to oxidize ammonia nitrogen to 
nitrate nitrogen has been materially altered by the methods under 
study. . . . . Continuous corn and wheat with no additions of 
manure or chemicals have brought about a relative low oxidizing 
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power in the soil complex. The addition of manure materially raises 
the oxidizing power, especially under continuous wheat and corn. The 
addition of commercial fertilizer brings about a condition similar to 
that of manure, though perhaps less marked.’’—H. J. C. 


Studies on the Activity of Soil Protozoa. G. P. Kocu. Soil Science, 

1916, 2, 163-181. 

The approximate time for protozoa to excyst when the cysts come 
in contact with free water was determined to be five to seven minutes. 

Data are given in regard to the influence of moisture content, physi- 
cal character of the soil and the presence of organic matter upon the 
activity of protozoa in the soil. About 0.33 gm. of soil was taken for 
daily examination for active protozoa. The type of soil determines 
whether the addition of organic matter encourages protozoan devel- 
opment. It was indicated that the destructive ability of soil protozoa 
(if they possess this power) would be present only for a limited period, 
namely, in the early stages of organic decomposition. Increasing the 
porosity and aeration of the soils by the addition of sand did not in- 
crease the number of motile protozoa. 

With the soils used, moisture seemed to be the primary limiting factor 
which determined the presence or absence of active protozoa. 

With one exception, no correlation between the presence of proto- 
zoa in the active condition and numbers of bacteria could be seen. 
Increased numbers of bacteria were observed irrespective of the pres- 
ence or absence of living protozoa. Inasmuch as the numbers of pro- 
tozoa in comparison with the bacterial numbers are so small, even in 
the presence of such abnormal quantities of organic matter as were 
used in these experiments, it hardly seems that they would be of very 
great importance in agricultural practice. —Z. N. 


Soil Fungi and their Activities. S. A. WaksMAN. Soil Science, 1916 

2, 103-156. 

The author has endeavored in this paper to ascertain: (1) What 
fungi are true soil organisms, i.e., occur continually and in most soils; 
(2) The part that these organisms play in the fertility of the soil. 

The micro-flora of eight soils from various portions of the United 
States was studied, from which were isolated nineteen species belong- 
ing to the Phycomycetes, several to the Ascomycetes, including uni- 
dentified species of yeasts, and eighty species to the Fungi Imperfecti, 
all of which were included in thirty-one genera. The most common 
genera of fungi as to numbers and species found in the soils investi- 
gated are, in the order of their occurrence, as follows: Penicillium, 
Mucor, Aspergillus, Irichoderma, Cladosporium, Fusarium, Cephalo- 
sporitum, Rhizopus, Zygorhynchus, Acrostalagmus, Allternaria and 
Verticillium. A hypothetical soil flora is given. 

Physiological studies were made of types representative of fungus 
groups with regard to their nitrogen-fixing and ammonifying power, 
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their ability to digest starch and to decompose cellulose. The am- 
monifying and cellulose decomposing power of the fungi tested proved 
to be strong, the starch digesting and the nitrogen-fixing action to be 
weak or absent. 

Cultivated and uncultivated soils do not differ distinctly in the 
species of their fungus flora, though each soil seems to have a more 
or less characteristic fungus flora. The numbers of fungi decrease 
rapidly with depth, so that at twelve to twenty inches below the sur- 
face very few fungi can be found, the largest numbers occurring within 
the upper four inches of soil. Zygorhynchus Vuilleminii was often the 
only organism present in sub soil. 

Many pathogenic fungi have been isolated from the soil, a fact 
which leads one to think that they pass certain stages of their life his- 
tory in the soil, or are able to live saprophytically in the soil and 
perhaps play a part in its fertility. —Z. N. 


BACTERIOLOGY OF WATER AND SEWAGE 


Some Aspects of Chlorination. JoserH Race. Jour. Am. W. W. 

Assn., 1916, 3, 439; Can. Engr., 1916, 30, 603-605. 

In the use of liquid chlorin for sterilizing water thorough mechani- 
cal mixture is required. Tests at Ottawa show a saving in chlorin 
with higher bacterial removals. Data are given indicating that more 
chlorin is required for high color and when the temperature is low. 
Studies of the surviving types of B. coli did not indicate greater resist- 
ance than that possessed by the original culture.—L. P. 


A Preliminary Report Upon Purification of Swimming Pools at the 
State University of Iowa. J. J. Htnman. Eng. and Contr., 1916, 
46, 135-138. 

Two types of filters are in use, a pressure filter for the men’s pool 
and a gravity type for the women’s pool. Contract with the filter 
company guarantees an effluent which will conform to the government 
standard for water on interstate carriers. Out of tests on eighty-three 
consecutive days, with 1 cc. samples, only three presumptive tests for 
B. coli were secured on the women’s pool and seven on the men’s pool. 
Alum and liquid chlorine are used with the usual apparatus for their 
application. The author believes that the 37°C. count gives a bet- 
ter indication of the degree of purification than the 20°C. count. 

Wa Ws Be 


The Sanitary Control of Swimming Pools. Max Levine. Jour. 

Infect. Diseases, 1916, 18, 293-306. 

The author reviews the investigations on swimming pool disinfec- 
tion and reports his own results involving the use of filtration, calcium 
hypochlorite, bleach, and copper sulfate. Continuous filtration 
effected a reduction of 60 per cent in the bacterial count, the results 
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on B. coli being better when the temperature of the water was below 
23°C. But filtration alone was found insufficient to maintain a sani- 
tary condition, and continuous disinfection with copper sulfate is 
recommended. The chemical should be added, at the rate of 1 part 
per million, three times per week, preferably just before the pool is 
opened. This method, together with an occasional sterilization with 
calcium hypochlorite keeps the pool in good sanitary condition for 
several months.—P. B. H. 


CLASSIFICATION OF BACTERIA 


Studies on the Paratyphoid-enteritidis Group. C. Krumwiepe, Jr., 
J.S. Pratr anp L. A. Koun. Jour. Med. Res., 1916, 34, 355-358. 
In a study of a series of cultures of the pathogenic types of the 

paratyphoid-enteritidis group the authors found that xylose was fer- 

mented by ali of the types except paratyphoid A, and suggest this as 

a presumptive test for this group.—H. W. T. 


A Study of the Grouping of the Meningococcus Strains. Miriam P. 
OLMSTEAD, PHorse L. DuBots, JoserpHine B. NEAL, AND Rose 
ScHWEITZER. Collected Studies, Bureau of Laboratories, New 
York City, 1914-1915, 8, 180. 

By means of complement fixation the meningococcus may be clearly 
differentiated from allied organisms. A differentiation of individual 


meningococcus strains is possible by use of refined technique, but the 
relationship of strains is so close that it is difficult to obtain abso- 
lutely clear-cut and consistent results. Of the 29 strains studied, 14 
seem to form one group and 8 another. Three are related to the first 
group but have acted so irregularly that they cannot be classed with 
it; 2 have shown a relationship with each other only and 2 have shown 
a relationship to no other strain.—T. G. H. 


A Study of Gas-Production by Different Strains of Bacillus abortivo- 
equinus. E. 8S. Goop anv 8. 8. Corperr. Jour. Infect. Diseases, 
1916, 18, 586-595. 

It was ascertained that this organism produced approximately 2 
per cent gas in lactose in 80 per cent of 116 trials; and slightly less 
than 2 per cent in sucrose in 50 per cent of 56 trials. Comparisons with 
the fermentation power of related organisms cause the authors to 
conclude that lactose and sucrose can be employed to advantage in 
differentiating B. abortivo-equinus from the colon bacillus, while dul- 
cite can be used to differentiate it from the members of Subgroup I] 
of the colon-typhoid group, although absolute proof must depend upon 
other characteristics.—P. B. H. 
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A Non-Gas-Producing Strain of the Hog-Cholera Bacillus Isolated from 
an Old Laboratory Culture. C. Tensprogecx. Jour. Exp. Med., 
1916, 24, 213-222. 

In a stock, culture of the hog-cholera bacillus, which was passed 
through a series of rabbits 14 years ago, an organism was found that 
differs from the original culture in that it fails to form gas from the 
carbohydrates that are usually attacked by this organism, while acid 
formation persists. This new strain is agglutinated by an anti-hog- 
cholera bacillus serum and produces in rabbits and mice a disease simi- 
lar to that caused by the typical cultures. The failure to form gas has 
persisted over a period of 18 months and all attempts to cause the 
strain to revert to the original condition have failed. It resembles in 
many respects Bacillus typhi and it may be that some of the so- 
called typhoid cultures that are not agglutinated by antityphoid 
serum are non-gas-producing paratyphoids. Attempts to produce a 
similar change in a more recently isolated culture of the hog-cholera 
bacillus by means of animal passages and changes in the environment 
have been negative.—B. W. 


IMMUNOLOGY 


Report of the Committee on Standard Methods of Preparing Diphtheria 
Antitozin. Amer. Jour. Public Health, 1916, 6, 751-752. 
A supplementary report to the one made in 1911.—D. G. 


The Wassermann Reaction in Two Hundred and Fifty-one Tuberculous 
Dispensary Cases. W.R. Jones. Med. Record, 1916, 90, 418-419. 
Of 251 cases examined in the tuberculosis clinic, 73 gave a positive, 

and 178 a negative Wassermann.—M. W. C. 


Autotherapy in Poliomyelitis. C. H. Duncan. New York Med. 
Jour., 1916, 104, 342-343. 
Report of a case of poliomyelitis treated by the hypodermic injection 
of the spinal fluid removed from the patient.—M. W. C. 


A Note on the Serum Treatment of Poliomyelitis (Infantile Paralysis). 

S. Ftexner. Jour. A. M. A., 1916, 67, 583-584. 

A review of the work already reported from the Rockefeller Insti- 
tute on the serum treatment of infected monkeys, and the work of 
Netter on the treatment of human poliomyelitis with the serum of 
persons completely recovered from the disease.—G. H. 8. 


Vaccine Therapy and Other Treatment in Acne Vulgaris and Furuncu- 

losis. H. H. Fox. Jour. A. M. A., 1916, 66, 2064-2067. 

From an analysis of 100 cases it would appear that the treatment 
of these conditions by vaccines, either autogeneous or stock, does not 
effect as high a percentage of cures as do other therapeutic measures. 

G. H.S. 
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Inoculation against Typhoid in Maryland. F. W. Hacuret anv H. 

W. Stoner. Amer. Jour. Pub. Health, 1916, 6, 703-706. 

Of 14,795 residents of Maryland inoculated for from one to five years 
with typhoid vaccine but ten have since had the disease, which gives 
an attack rate of 6.75 per 10,000 persons. In contrast the attack rate 
for the state for a similar period (5 years) was 33.30 per 10,000 persons. 

D. G. 


Autolysis of Anaphylactic and Immune Tissues. W. H. MANWARING 
AND RutTH OpPENHEIMER. Proc. Soc. Exp. Biol. and Med., 1916, 
13, 176. 

The post-mortem autolysis of livers from normal, anaphylactic and 
immune guinea pigs was tested by determination of coagulable and 
non-coagulable nitrogen. Autolysis was increased in the immune 
livers.—W. J. M. 


Universal Immunization. H. B. Barucu. Medical Record, 1916, 90, 

372-373. 

The author proposes that children should be injected at an early 
age with serum of adults who have recovered from scarlet fever, 
measles, and other infectious diseases. The author maintains that such 
serum contains antibodies and should therefore confer immunity upon 
the recipient.—M. W. C. 


The Bacteriological Aspect of the Abderhalden Test. D. Rivas anp A. 

C. Bucxuiey. Jour. Med. Res., 1916, 34, 297-304. 

The article is essentially a summary of recent opinions regarding 
the value of the Abderhalden reaction as a diagnostic test. On the 
theory that the presence of products of tryptic digestion may be indi- 
cated by the formation of indol by B. coli after a short incubation, 
the authors apply this test to a series of cases with negative results. 

H. W. L. 


The Effects of Exposure to Cold upon Experimental Infections of the Re- 
sptratory Tract. J. A. Mitupr anp W. C. Nose. Jour. Exp. 
Med., 1916, 24, 223-232. 

By subjecting rabbits to sudden changes in temperature, from low 
to high, and from high to low, and then inoculating them by spraying 
cultures of Bacillus bovisepticus on the nasal mucous membrane, it was 
found that any marked change of temperature predisposed the rab- 
bits to this infection, the severity of which varies with the amount of 
change, and that a change from low to high temperature has an even 
more marked effect than that from high to low.—B. W. 
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The Effect of Moderately High Atmospheric Temperatures upon the 
Formation of Agglutinins. C.-E. A. Winstow, JAMES ALEXANDER 
Miter, ano W. C. Nosie. Proc. Soc. Exp. Biol. and Med., 1916, 
13, 194. 

Rabbits kept at a temperature of 29° to 32°C. for five weeks and 
injected intraperitoneally twice a week with killed typhoid bacilli, 
produced agglutinins somewhat less powerful than those of the con- 
tro! animals kept at room temperature, 18° to 21°C.—W. J. M. 


A Note on Experimental Nephropathy from Some Bacterial Poisons. 
J. L. Sropparp anp A. C. Woops. Jour. Med. Res., 1916, 34, 
343-355. 

Studying the effect of injections of bacterial poisons of the strepto- 
cocci and staphylococci, in comparison with the protein split pro- 
ducts of Vaughan, the authors find that these poisons have a special 
affinity for the epithelial cells of the kidney. Although somewhat 
similar, the bacterial poisons do not correspond completely in their 
pathological effect with those of the Vaughan poisons.—H. W. L. 


Vaccines in Acute Infection. FE. Bontwe. Medical Record, 1916, 90, 

282-284. 

To insure a successful use of bacterial vaccines, care must be taken 
that the bacteriological diagnosis of the etiological factor is correct, 
that the vaccine is carefully prepared and administered at the proper 
time and at suitable intervals, and that further growth of the causative 
organisms is prevented. Without these precautions, failures may 
occur in vaccine therapy which cannot be justly ascribed to the vaccine 


itself —M. W. C. 


A Bacteriological Study of Pyorrhoea Alveolaris and Apical Abscesses 
in Relation to Vaccine Therapy. CHARLES KRUMWIEDR, JR., AND 
JOSEPHINE S. Prartr. Collected Studies, Bureau of Laboratories, 
New York City, 1914-1915, 8, 166. 

In a preliminary study of mouth conditions, the great complexity 
of the flora found in pyorrhoea is shown. Vaccines made from a few 
types present would not influence the pyorrhoeal condition. 

A study of the Streptococcus viridans group should be made, including 
as many strains as possible of known invasive capacity, as well as those 
from mucous membranes. Much of the vaccine therapy as now 
practised, rests on doubtful assumptions.—T. G. H 


The Cause, Treatment, and Prevention of Hay Fever. W. ScuEeppe- 

GRELL. Medical Record, 1916, 90, 95-98. 

Among the effective methods of treatment are immunization with 
pollen extracts, the administration of autogenous vaccines, prepared 
from the bacteria found in the nasal secretion of the patient, and the 
use of calcium chloride and succinimide of mercury. 











i 


5 Aw teat WET) OF 3) 








ABSTRACTS OSS 


Particular emphasis is laid upon the necessity for preventive meas- 
ures, especially the eradication of pollinating weeds.—M. W. C. 


The Coexistence of Antibody and Antigen in the Body. B.S. Denzer. 

Jour. Infect. Diseases, 1916, 18, 631-645. 

Antigen and antibody persisted in both the cells and blood for three 
weeks after immunization of a guinea-pig with foreign serum. Anti- 
gen was demonstrable in the cells and in the blood for 17 days. Later 
it disappeared. Antibody was demonstrable in the cells from the 
ninth day and in the blood after the fourteenth day.—P. B. H. 


The Action of Antiseptics in Pasteur Antirabic Emulsions. Dante. W 
Poor. Collected Studies, Bureau of Laboratories, New York City, 
1914-1915, 8, 191. 

In an effort to obtain a substitute for glycerin in antirabie emul- 
sions, several antiseptics were tried. 

Chinosol in dilutions of 1: 10,000; 1: 15,000 and 1: 20,000 offered 
no advantages over other agents, which are non-proprietary and more 
easily obtainable. Dilutions of 1: 10,000 effected the strength of the 
rabies virus, and 1: 30,000 did not hold in check extraneous organisms. 
Camphor and menthol were of little value. Carbolic acid (0.2 per 
cent) gave the best result, the rabicidal effect being less than that of 
20 per cent glycerin, and the antiseptic effect as good.—T. G. H. 


An Epidemic of Whooping Cough Treated with Pertussis Stock Vaccine 
Matruias NIcouyu, Jr., AND Pau. Lutrrincer. Collected Studies, 
Bureau of Laboratories, New York City, 1914-1915, 8, 86. 

Out of 350 children who had been exposed to whooping cough, half 
were treated with pertussis vaccine. None of them took the disease. 
If all had been treated, freedom from disease probably would have 
been ascribed to the vaccine. 

The possibility of immunization against pertussus is still an open 
question.—T. G. H. 


A Case of Sensitization to Witte’s Peptone. K. R. Cours. Proc. 

N. Y. Pathol. Soc., 1916, 16, 46. 

The patient was a laboratory worker who acquired a very marked 
sensitiveness to peptone, such that severe coryza, conjunctivitis and 
edema of the glottis would follow inhalation of minute quantities of it. 
He appeared not to be sensitized to other substances.—W. J. M. 


Preliminary Studies of the Antigenic Properties of Different Strains of 
Bacillus Typhosus. Sanrorp B. Hooker. Proc. Soc. Exp. Biol. 
and Med., 1916, 13, 139. 

Serum cross-titrations with standardized antigens indicated a divi- 
sion of typhoid strains into three groups. Group I strains cross- 
fixed with all antigens. Those of Group II cross-fixed with each other 
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but not with antigens of Group I. Strains of Group I-A gave irregu- 
lar results. The results suggest that a polyvalent vaccine should be 
used in typhoid prophylaxis.—W. J. M. 


Characteristics of the Precipitation Reaction. Ricuarp WeiL. Proc. 

Soc. Exp. Biol. and Med., 1916, 13, 200. 

Chemically pure antigen unites with precipitin in proportions which 
are definite and constant, so that the Danyz-Dungern phenomenon 
cannot be demonstrated in the precipitation reaction when performed 
with pure reagents. The reaction is probably a quantitative chemical 
reaction and not comparable to the adsorption phenomena of mutually 
precipitating colloids.—W. J. M. 


Immunity in Syphilis. H. Zinsser. Jour. Lab. and Clin. Med., 1916, 

1, 785-802. 

From clinical and experimental observations it does not seem prob- 
able that an infection of syphilis confers true immunity. Although 
the syphilitic subject acquires a definite resistance to reinoculation, 
which is most pronounced in the secondary stages of the disease, this 
resistance decreases during the tertiary stage and probably disappears 
entirely upon cure, so that recovery from syphilis leaves the patient as 
susceptible to infection as a normal individual. Recovery from the 
disease does not occur spontaneously and any apparent immunity to 
reinfection is an evidence of persistence of the disease in a latent 
form.—M. W. C. 


Endothelial Opsonins. W. H. Manwartna anp Harry C. Coe. 

Proc. Soc. Exp. Biol. and Med., 1916, 13, 171. 

When the blood-free liver of an immunized rabbit is perfused with a 
suspension of pneumococci in Ringer’s solution, the bacteria are rap- 
idly removed from the fluid and adhere to the capillary endothelium. 
Immune serum added to the suspension of bacteria gives rise to the 
same result when the suspension is perfused through normal livers. 
Suitable controls give negative results. The serum component resists 
a temperature of 60°C. for 30 minutes. 

Extrahepatic capillaries fail to show similar phagocytic properties 
but the spleen and bone marrow have not been tested as yet.—W. J. M. 


Specific Receptors of Fixed Tissues. W.H. MANWARING AND YOSHIO 

Kusama. Proc. Soc. Exp. Biol., and Med., 1916, 13, 172. 

Ringer’s solution containing 1 per cent goat serum, repeatedly per- 
fused through blood-free liver of normal, anaphylactic or immune 
rabbits shows no diminution in amount of serum, that can be detected 
by titration with specific precipitating serum. Analogous results are 
obtained if normal anaphylactic or immune rabbit blood is added to the 
perfusion fluid. The results furnish no evidence of the existence of 
specific receptor apparatus in rabbit livers.—W. J. M. 
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Hepatic Bacteriolysins. W. H. Manwartnc anp Harry C. Cor. 
(Preliminary Report). Proc. Soc. Exp. Biol. and Med., 1916, 13, 
177. 

If pneumococci are deposited by perfusion methods in the liver of a 
normal rabbit in the presence of normal rabbit blood and the liver then 
incubated at 37°C., the bacteria multiply and overgrow the liver after 
six hours. If the analogous experiment is tried with liver and blood 
of an immune rabbit a gradual decrease in the deposited pneumococei 
is observed. The bacteria in the larger vessels, not in contact with 
parenchyma, are not destroyed. There is apparently an hepatic 
mechanism in the immune animal for the destruction of microdrgan- 
isms.—W. J. M. 





Protein Absorption by Blood Corpuscles. W. H. MANWARING AND 
Yosu1o Kusama. Proc. Soc. Exp. Biol. and Med., 1916, 13, 173. 
Freshly drawn defibrinated rabbit’s blood added to a 1 per cent 

solution of goat’s serum and incubated for one hour shows only 25 

per cent of the goat protein remaining in the fluid portion. If the 

serum and corpuscles are now separated and allowed to undergo inde- 
pendent autolysis (10 hours at 37°C.) a distinct restoration of the 
goat protein occurs in both, but is more pronounced in the corpuscle 
fraction. Analogous results may be obtained in vivo, indicating that 
parenterally introduced proteins are absorbed in a large measure by 
the circulating blood corpuscles.—-W. J. M. 


Analysis of the Anaphylactic and Immune Reactions by Means of the 
Isolated Mammalian Heart. W.H. Manwarina, Artuur R. Mer- 
HARD AND Hexen L. Denuart. Proc. Soc. Exp. Biol. and Med., 
1916, 13, 175. 

The heart of a rabbit sensitized to goat serum, tested by perfusion 
with 7 to 10 per cent goat serum is more resistant than a normal heart. 
Hearts of rabbits sensitized or immunized by repeated injections are 
still more resistant. Normal rabbit serum, corpuscles or defibrinated 
blood, added to the perfusion fluid decreases its toxicity. Anaphy- 
lactic rabbit serum similarly added increases the toxicity. The aec- 
tive principle responsible for this effect is destroyed by heating to 
60°C. for 30 minutes and is not restored by the addition of fresh nor- 
mal serum, and is therefore not complement and probably not precipi- 
tin. Such inactivated anaphylactic sera are strongly antitoxic. 


W. J. M. 


A Method of Producing Antigen for Complement-Fixation in Tubercu- 
losis. H. R. Mituer anp Hans Zinsser. Proc. N. Y. Pathol. 
Soc., 1916, 16, 28. 

A weighed amount of bacillary substance is ground up with salt 
and subsequently suspended in distilled water sufficient to give isoto- 

nicity. Such antigen is not anticomplementary in quantities of 1.0 
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ce. and has fixed in quantities as low ‘as 0.02 cc. Sera from 190 pa- 
tients have been tested and positive reactions were obtained in the 89 
actively tuberculous cases while 93 clinically negative cases gave no 
fixation.—W. J. M. 


Complement Fixation in Tuberculosis. H. R. Mituter anp Hans 
Zinsser. Proc. Soc. Exp. Biol. and Med., 1916, 13, 134. 

The antigen is made by grinding 0.020 gram of moist tubercle ba- 
cilli with 0.090 gram salt for one hour, then adding 10 ce. of distilled 
water. The results in 602 cases are reported. Out of 226 patients 
with clinical diagnosis of tuberculosis, 223 gave positive complement 
fixation. In 88 cases of arrested tuberculosis, the reaction was nega- 
tive in 54, weak in 21 and positive in 13. Of 140 doubtful cases, 32, 
gave positive fixation and in some of these 32 a diagnosis of tuberculosis 
was subsequently made. Forty-five positive Wassermann sera were 
tested, 2 only giving a positive fixation with the tubercle antigen. 
One of these two patients was shown to have tuberculous peritonitis. 
The fixation seems to be positive only in active tuberculosis.—W. J. M. 


A Review of the Complement Fixation Test in Tuberculosis. H. A. 

Miiuier. Jour. Lab. and Clin. Med., 1916, 1, 816-822. 

The complement fixation test in tuberculosis has given fair results 
with a variety of antigens. Bacillary emulsions, tuberculins and ex- 
tracts of bacilli are all available antigens. Particularly successful 
results have been obtained with the antigen of Miller and Zinsser. 
This is prepared by triturating living or dead bacilli with dry crystals 
of ordinary table salt, then adding distilled water up to isotonicity. 
This antigen is almost invariably positive with active cases, negative 
in arrested cases, and gives no cross fixation with luetic sera.—M. W. C. 


A Modification of Rémer’s Intracutaneous Method for the Determination 
of Small Amounts of Diphtheria Antitoxin in Blood Sera. ABRAHAM 
Zincuer. Proc. N. Y. Pathol. Soc., 1916, 16, 49. 

A standard, well-ripened toxin is freshly diluted with salt solution 
so that 1 cc. represents ;}, L+ dose. The serum to be tested is used 
undiluted and in dilutions of 1: 10, 1: 100, 1: 1000 and 1: 10,000. Of 
each serum dilution, 0.2 cc. is added to 0.2, 0.4, 1.0 and 2.0 ce. of the 
diluted toxin in four tubes and salt solution, 0.0, 0.2, 0.8 and 1.8 cc., 
is added to the respective mixtures, which are allowed to stand 30 
minutes before being injected. The injections are made intracutane- 
ously into the abdomen of guinea pigs, four widely separated injections 
to each animal, the dose being 0.2 cc. in each instance. The local 
appearance of the skin is recorded daily for four days. As little as 
s}y unit of antitoxin in a serum can be estimated with a fair degree of 
accuracy.—W. J. M. 
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Gonorrhea and Its Complications. A. Hyman. N. Y. Med. Jour., 

1916, 104, 308-309. 

Twenty-five cases of gonorrhea were treated with the vaccine of 
Nicolle and Blaizot. Injections were given intramuscularly or intra- 
venously for 6 to 8 treatments. The dose amounted to 3,000,000,000 
bacteria and was not increased. Acute cases received injections every 
day or every other day, chronic cases every two to four days. No 
local therapy was employed. 

Although 28 per cent of the cases were definitely cured by the vac- 
cine, the results in general were inconstant. It had no effect upon 
cases of uncomplicated acute and chronic urethritis. Epididymitis 
was but slightly improved. Chronic prostatis responded most favor- 
ably to the treatment and gonorrheal rheumatism improved greatly in 
a few cases.—M. W. C. 


Toluol: Its Value in the Sterilization of Vaccines Made from Nonsporo- 
genous Gram Negative Bacteria. L. D. Bristot. New York Med. 
Jour., 1916, 104, 360-361. 

Toluol is advocated as an agent for killing vaccines. It does not 
impair the immunizing power of the vaccine as does heat or strong 
germicidal chemicals. 

Agar slant growth is covered with toluol and allowed to remain 
for a length of time necessary to kill. Most Gram negative nonsporo- 
genous bacteria will be killed in 24 hours. The toluol is then poured 
off and the cultures returned to the incubator to hasten the complete 
evaporation of the toluol. Sterility tests are made and the growth is 
suspended in salt solution, counted, and employed as a vaccine. 

The staining characteristics of the organisms are retained if the 
contact with toluol has not been too long.—M. W. C. 


Immunologic Studies on Hodgkins Disease. J. J. Moore. Jour. 

Infect. Diseases, 1916, 18, 569-585. 

An attempt to ascertain whether an immune serum could be pro- 
duced for this disease. Horses were immunized by intravenous inocu- 
lation of bacilli isolated from lymph glands. This serum was found 
to fix complement and to cause marked agglutination. Complement 
fixation tests made with serum of patients gave in no case inhibition 
of hemolysis with mixed antigens and vaccination with these organisms 
failed to increase complement-binding antibodies. Agglutination tests 
were also negative. Similar negative results were observed in the 
case of sera from cases of lymphosarcoma, lymphatic leukemia, chronic 
arthritis and tuberculosis.—P. B. H. 


Bonime’s Modification of Koch’s Treatment of Tuberculosis. R. C. 
Newton. Med. Rec., 1916, 90, 320-324. 
Bonime’s method of treating tuberculosis consists in the frequent 
administration by injection of minute quantities of tuberculin in 
gradually increasing doses. The principle is to provide a stimulation 
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of antibody production without causing an overstimulation, resulting 
in the liberation of large amounts of toxic products. 

The initial dose consists of 0.1 cc. of a 1: 10,000 dilution of O. T. 
Doses are repeated and increased in arithmetical progression, tem- 
perature conditions controlling the advance, until the patient can re- 
ceive 0.2 ce. of pure O. T. without a reaction. Tuberculin B. E. is 
then employed and the immunization continued, doses being given at 
longer intervals. 

When a patient can take 0.1 cc. of pure O. T. four times in a’ year 
without a reaction, he is presumably immune from infection with 
tuberculosis.—M. W. C. 


Sputum Cultures with Subsequent Complement Fixation Control. W. 
W. WiiiiamMs anp Warp Burpick. Interstate Med. Jour., 1916, 
23, 508-512. 

The technique described by the authors deals with infections other 
than tubercular. The mouth of the patient is thoroughly cleansed. 
The specimen is then raised from the deep pharyngeal region. The 
mass of sputum is washed in sterile saline solution and the mucoid 
fibers smeared over human blood agar plates. If a vaccine is de- 
sired, the growth is washed off the plates with salt solution containing 
0.3 per cent tricresol. The suspension is standardized and diluted so 
that the tricresol is only sufficient for purposes of preservation. 

The patient’s serum is tested by the complement fixation test, using 
the autogenous antigen and stock antigens of organisms which might 
be expected to cause the inflammation. The autogenous antigen 
seldom fails to give a positive reaction and the corresponding stock 
antigen generally gives positive results, except in the case of strepto- 
cocci. This confirmatory test is a distinct advantage in vaccine 
therapy.—G. H. R. 


Complement-F ization in Pulmonary Tuberculosis. A. Meyer. Medi- 

cal Record, 1916, 90, 232-235. 

Report is‘given of the results of complement fixation tests with 
tubercular sera and a new antigen. 

The antigen is polyvalent and is made from young cultures of hu- 
man strains by grinding 20 mgm. of moist tubercle bacilli with 90 
mgm. of salt for an hour, adding distilled water to isotonicity, and 
separating heavier clumps by allowing the suspension to stand a few 
minutes after shaking. This antigen is not anticomplementary in 1 
ec. quantities, and fixes positive sera in 0.02 cc. 

The test is carried out with one-half the original Wassermann quan- 
tities, using 2 units of amboceptor and 2 of complement. The anti- 
sheep rabbit hemolytic system is used. 

Of the cases tested 96 per cent of those with positive sputum re- 
acted positively; 93 per cent of doubtful cases gave positive results, 
and these results were later substantiated by clinical or skiagraphic 























ABSTRACTS 691 


findings. In 22 cases of var ious diseases which gave negative reactions, 
86 per ceni were proved to be non-tuberculous. 

With this antigen complement fixation in tuberculosis is considered 
of as much value as the Wassermann test for syphilis. —M. W. ¢ 


Studies on Intradermal Sensitization, I. Intradermal Reactions to 
Emulsions of Normal and Pathologic Skin. Joun H. Strokes. Jour. 
Infect. Diseases, 1916, 18, 403-414. 

The present work is an effort to explain certain conflicting observa- 
tions on cutaneous sensitization. It is reported that normal skin 
reacts to intradermal injection of skin emulsions in a definite though 
variable manner, comparable with the papular luetin reaction, and a 
positive reaction may be judged by the same criteria. No specific 
character could be established in normal persons for the response 
toward their own as compared with other’s skin emulsions, and no 
evidence of Sellei’s “‘homoasthesia” was found. A suspension of pro- 

teins from blood clots gave rise to more transient reactions. In a 

single test positive results were obtained from the use of a boiled 

(Kozilek’s) emulsion. The emulsion possessed no antigenic properties, 

and there was no evidence of active anaphylaxis to the proteins. The 

attempt to immunize guinea-pigs passively by means of serum from the 

donors of the emulsion resulted negatively.—P. B. H. 


Studies in Intradermal Sensitization, II. An Intradermal Reaction to 
Agar and an Interpretation of Intradermal Reactions. Joun H. 
Sroxes. Jour. Infect. Diseases, 1916, 18, 415-436. 

The author presents the results of his study of reaction to agar and 
enters upon a general discussion of the mechanism of intradermal 
reactions in general, with special reference to anaphylatoxin formations. 
He concludes that: Reactions to luetin, pallidin, agar, iodid, placental 
tissues and skin emulsions, may be regarded as in part due to the 
introduction of antiferment adsorbents, the activity of which un- 
covers the ferments normally present. These proteases split up the 
proteins of the subject with the formation of anaphylatoxins producing 
focal necrosis. The course of reaction is determined by the success or 
failure of the body cells in the effort to restore the antienzyme-pro- 
tease balance at the site of the injection. Systemic symptoms may be 
due to the escape of toxins into the circulation. Such reactions may 
be considered as non-specific, conceivably due to the action of the 
patient’s own enzymes on his own proteins, not to a specific reaction 
between the substance injected and a specific amboceptor in the 
blood. The author suggests that reaction or non-reaction may find 
its solution in investigations of variability in the ferment balance, 
either locally or in the body at large.—P. B. H. 
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Studies on Treponema Pallidum and Syphilis. Hans Zinsser, J. G. 
Hopkins, AND Matcotm McBurney. Proc. N. Y. Pathol. Soc., 
1916, 16, 15. 

Five strains have been kept alive through ten or more generations 
in rabbits. Four of these were newly isolated and the fifth was the 
strain of Dr. Nichols. Apparent fluctuations in virulence are believed 
to depend upon the character of the lesion from which the virus is 
taken for inoculation, the size of the testes of the rabbit to be inocu- 
lated, the thoroughness of maceration of the material before inocula- 
tion, the delay before inoculation and the exact site at which the in- 
jected material is placed. The apparent fluctuations are therefore 
not considered as real alterations in virulence. Variation in thickness 
of the spiral occurred in the different strains and was not characteristic 
of any one in particular. 

The agglutination tests failed to distinguish Treponema pallidum 
clearly from other similar organisms, notably T'r. calligyrum, even when 
absorption methods were employed. 

Normal rabbit serum was found to be treponemacidal when consid- 
erable amounts were used. Immune serum was treponemacidal in 
one-tenth the quantity. The germicidal property was destroyed by 
heating the serum to 56°C. for half an hour. 

Agglutination tests failed to distinguish syphilitic human serum 
from that of patients free from syphilis. 

Agglutination occurred more readily in treponemata which have 
been grown in artificial culture a long time. 

The preparation from cultures of a specific antigen for the Wasser- 
mann test is being studied.—W. J. M. 


Animal Experiments upon the Acquirement of Active Immunity by 
Treatment with Von Ruck’s Vaccine against Tuberculosis. F. J. 
CLEMENGER AND F. C: Martiey. Medical Record, 1916, 90, 135- 
142. 

Experiments were conducted to determine whether the use of von 
Ruck’s vaccine was followed by an active immunity to tuberculosis. 

Clinical use of the vaccines in cases of lymph gland affections re- 
sulted in no permanent changes in the local lesions, but in four out 
of six cases there was improvement in the general condition. The sug- 
gestion is made that the insusceptibility to treatment of the local 
conditions was due to the fact that owing to the minimum of circulation 
in the affected tissue, no elaboration of immune bodies, however 
marked, would be met by a local response. 

Attempts to produce immune sera which would conform to a given 
standard as expressed by the complement fixation test were partially 
unsuccessful because of the prevalence and interfering action of 
pseudotuberculosis. 

Bactericidal experiments with tubercular human sera demonstrated 
that animals which had received a mixture of serum and tubercle ba- 
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cilli were more resistant to infection than those in which salt solution 
or normal serum was substituted for the tubercular serum. 

The results obtained after infecting pigs which had been actively 
immunized with von Ruck’s vaccine were not entirely satisfactory. 
On the whole, however, it appeared that animals possessing an active 
immunity showed a greater resistance to infection than control ani- 
mals.—M. W. C. 


LABORATORY TECHNIQUE 


Culture Media for Paramecia and Euglena. R. M. Srronec. Science, 
1916, 44, 238. 
The author describes a simple and convenient medium for the abun- 
dant production of Paramecia and Euglena for class work.—C. M. H. 


Another Use of the Double Plate Method. W.D. Frost anp Frepva M 

BACHMANN. Science, 1916, 44, 433. 

The senior author justly insists upon his priority in the use of the 
double plate method, introduced by him for the study of antagonism 
towards the Bacillus typhi in 1904. In the present work on anti- 
septic values of certain spices and condiments, he describes a modi- 
fication of his method, made by substituting semi-discs of muslin for 
glass rods in the petri dishes. When the plain agar has solidified in 
one-half of the plate, the cloth is removed and the agar containing the 
condiment is poured into the other half.—C. M. H. 


Studies on Laboratory Media. Jane L. Berry. Collected Studies, 

Bureau of Laboratories, New York City, 1914-1915, 8, 288. 

A medium containing the usual amount of agar and one-twelfth 
the amount of meat-extract, peptone and salt gave good results in 
milk plates, with much reduced cost. Still better results for milk 
work were given by agar made with a one to fifteen dilution of Hot- 
tinger’s stock broth. This is also good for carrying stock cultures. 

Agar which has been used once for cultivation of various organisms 
can be melted, poured together, titrated, sterilized, and used over 
again, especially where large numbers of bacteria are desired as in 
vaccine work. 

Tests made on several American-made peptones compared favor- 
ably with Witte’s peptone.—T. G. H. 


A New Culture Medium for the Isolation of Bacillus Typhosus from 
Stools. J. E. Hout-Harris anp Oscar Teacur. Jour. Infect. 
Diseases, 1916, 18, 596-600. 

The authors point out that the chief difficulty in the use of the 
Endo plate is that colonies of B. coli may redden the entire plate and 
thus obscure typhoid colonies. They recommend a medium com- 
posed of nutrient agar containing peptone, sodium chloride, Liebig’s 
meat extract, sucrose, lactose, eosin and methylene blue. On such 
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media colonies of B. coli are black, while the colonies of B. typhi 

are colorless. Moreover the colon colonies do not affect the media 

lying between the colonies. Other advantages are mentioned. 
—P. B. H. 


The Requirements of the Gonococcus for Its Natural and Artificial 

Growth. L. D. Bristot. Medical Record, 1916, 90, 63-65. 

From a theoretical standpoint it would appear that the gonococcus 
requires for its growth human glycoproteins, especially human mucins 
and related compounds. This conclusion is drawn from a study of the 
character of the proteins upon which the gonococcus grows in the 
human body. 

Additional evidence that conjugated proteins are essential to the 
growth of the gonococcus is found in the fact that while the gonococcus 
will not multiply in the ordinary culture media, containing simple 
animal proteins, its best growth is obtained upon media containing 
human fluids, such as ascitic, cystic, or hydrocele fluids, blood serum 
or urine, in all of which mucoid substances of the conjugated protein 
group are found.—M. W. C. 


Limitations to the Cultivation of Mammalian Tissues in Vitro. R. A. 

Lampert. Proc. N. Y. Pathol. Soc., 1916, 16, 63. 

Connective tissue is the only mammalian tissue which can be cul- 
tivated in vitro for any considerable period. Transplantable tumors 
show active growth only for a short time. Human malignant tumors 
have not been cultivated successfully although human connective 
tissue cells and wandering cells show marked activity in cultures. 

The limited growth of tumor cells may be referable to several fac- 
tors, mechanical injury, accumulation of metabolic products, presence 
of inhibiting antibodies and nutritional disturbances. Probably sev- 
eral factors are jointly responsible.—W. J. M. 


MEDICAL BACTERIOLOGY 


Case of Mastoiditis Complicated by Purulent Cerebrospinal Meningitis; 
Operation and Recovery. W. H. Huntineton. Jour. A. M. A., 
1916, 67, 201-202. 

Report of a case. 
Friedlinder’s bacillus was the only organism found in the spinal 

fluid.—G. H. 8. 


Syphilis and Tuberculosis in the Same Lung. R. A. Kettty. New 
York Med. Jour., 1916, 104, 252-253. 
Report of a case in which the tubercle bacillus and Treponema 
pallidum were demonstrable in the lung tissue.—M. W. C. 








ee ee eae 

















oR owt 08 


ae te awe = 











ABSTRACTS 695 


The Bulgarian Bacillus in the Treatment of Vulvovaginitis. M. B. 
Conen. Jour. Lab. and Clin. Med., 1916, 1, 757-759. 
Vulvovaginitis cannot be treated to advantage by means of cul- 

tures of Bacillus bulgaricus, since this organism does not thrive in the 

human vagina.—M. W. C. 


The Types of Pneumococcit in Tuberculous Sputum. Harotpo W. 
LyaLu. Collected Studies, Bureau of Laboratories, New York City, 
1914-1915, 8, 176. 

Pneumococci were isolated from the sputum of 9 out of 25 tubercu- 
lous patients. The pneumococci were all of the type found in normal 

mouths.—T. G. H. 


Tuberculosis of the Middle Ear. H. B. Granam. Annals of Otology, 

Rhinology and Laryngology, 1916, 25, 105-118. 

The author gives histories of nine cases. 

Diagnosis was made by finding tubercle bacilli in microscopic prepa- 
rations, after animal inoculation or in sections showing the pathological 
process.—C. P. B. 


Gastro-Intestinal Findings in Acne Vulgaris. L.W. Ketrron anv J. 
H. Kine. Jour. A. M. A., 1916, 67, 671-675. 
While it is conceded that the acne bacillus is the direct cause of 
acne vulgaris, an analysis of 30 cases suggests that gastro-intestinal 
derangements form an important predisposing factor.—G. H. S 


Focal Infection in Relation to Certain Dermatoses. M. L. Raviren 

Jour. A. M. A., 1916, 67, 430-431. 

Case reports are presented showing that many types of dermatoses 
may be due to focal infection. The removal of the infected part, 
teeth, tonsils, appendix, or of a streptococcic throat infection, re- 
sulted in cure.—G. H. 8. 


The Treatment of Chronic Colon Bacillus Pyelitis by Pelvic Lavage H. 
L. KRETSCHMER AND F. W. Gaarpe. Jour. A. M. A., 1916, 66, 
2052-2053. 

Of 14 cases of chronic colon bacillus pyelitis 11 bacteriologic cures 
were obtained by means of pelvic lavage employing silver nitrate in 
1 per cent solution. 

Treatments, at intervals of 5 or 6 days and numbering from | to 8, 
were required to free the urine of bacteria.—G. H. 8. 


Laboratory Facts in Poliomyelitis. S. R. Kuieiw. New York Med. 

Jour., 1916, 104, 219-220. 

An examination of about 400 cases of infantile paralysis showed 
that the blood and urine were uniformly sterile. The micrococcus of 
Weichselbaum was found in considerable numbers in the spinal fluid. 
No other organisms were demonstrable.—M. W. C. 
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Vincent’s Bacillus in the Cervix. G. McConnetu. N. Y. Med. Jour., 

1916, 104, 300-301. 

A case report. The fusiform bacillus and the spirillum, so con- 
stantly present in cases of Vincent’s angina, were found in almost 
pure culture in a smear prepared from an edematous cervix. A severe 
sore throat was coincident with the vaginal disturbance.—M. W. C. 


Is Bact. Abortus (Bang) Pathogenic for Human Beings? L. H. Coot- 

EDGE. Jour. Med. Res., 1916, 34, 459-467. 

No proof is offered that Bact. abortus is directly pathogenic for 
human beings. Adults drinking large quantities of milk from in- 
fected cows show, by the complement fixation test, the presence of 
antibodies in their blood. The authors believe this to be a passive 
immunity due to absorption of antibodies from the infected milk. 

H. W. L. 


A Bacteriologic Study of the Causes of Some Stillbirths. J. B. DeLer. 

Jour. A. M. A., 1916, 67, 344-345. 

Several case reports are presented. Pure cultures of Streptococcus 
viridans, the pneumococcus and an anaerobic nonhemolytic strepto- 
coccus were isolated from the organs of the fetus. The author sug- 
gests that many cases of so-called “habitual abortion” and repeated 
“premature labor after viability arid before term” may be explained 
by bacterial infections.—G. H. 8. 


The Pathogenesis of Psoriasis. A. H. Coox. New York Med. Jour. 

1916, 104, 255-257. 

From a study of ten cases it seems probable that psoriasis is due to 
infections with staphylococci and streptococci. This conclusion is 
based upon the fact that removal of the infections coexistent with 
psoriasis frequently resulted in recovery.—M. W. C. 


The Etiology and Pathology of Otitic Cerebellar Abscess. IstpoRE 
Friesner. Annals of Otology, Rhinology and Laryngology. 1916, 
25, 92-104. 

In the eighty-six cases collected the infectious agent is only stated 
eighteen times. Streptococcus was found eight times, Staphylococcus 
once. Vincent’s spirillum and bacillus are mentioned. The author 
quotes Michaelsen’s series in which the infecting agent was not found in 
pure culture even once.—C. P. B. 


The Microscope in Dermatology. O. L. Levin. New York Med. 

Jour., 1916, 104, 117-120. 

A description of the use of the microscope in the diagnosis of the 
more common diseases of the skin as well as anthrax, glanders, blasto- 
mycosis, leprosy, sporotrichosis, actinomycosis, mycetoma, filarial 
elephantiasis, Dhobie itch, tinea imbricata, erythrasma, pinea, and 
diseases of the hair.—M. W. C. 
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Connellan-King Diplococcus. Infection of the Tonsil. J. J. Krna. 

New York Med. Jour., 1916, 104, 120-121. 

From observation of 100 cases of septic arthritis, it appears that 
every case is caused by a focus of infection, which is most frequently 
situated in the tonsils. The causative organism has many times been 
found to be a Gram negative diplococcus, called the Connellan-King 
diplococcus. The administration of an autogenous vaccine, followed by 
the removal of the tonsils by enucleation constitutes a successful 
method of treatment.—M. W. C. 


Studies on the Cultivation of the Rabies Virus. Carouine R. Guriey 
AND CHARLOTTE C. VAN WINKLE. Collected Studies, Bureau of 
Laboratories, New York City, 1914-1915, 8, 383. 

Using the methods described by Noguchi, work was undertaken to 
determine with what regularity the cultivation of rabic virus could be 
obtained. 

No evidence was found of the multiplication of the virus. The 
Negri-like bodies found by Noguchi were very rare and not definite 
in the experience of these authors. What may have been the same 
were once seen in a control tube of ascitic fluid of the kidney. 

T. G. H. 


Gas Bacillus Infection with Remarks on Gastric Ulcer. RANDOLPH 
West AND Mary E. Srewarr. Proc. N. Y. Pathol. Soc., 1916, 
16, 30. 

Filtrates of anerobic broth cultures of B. welchii killed guinea pigs, 
but not after neutralization of the acid. Acid solutions of equivalent 
strength were found to be toxic also. The guinea pigs frequently 
showed gastric ulcers and gastric ulcer without death of the animal 
was caused regularly by the intravenous injection of 4 to 4.5 cc. of 1 
per cent acetic acid.—W. J. M. 


Diphtheria in the First Year of Life. J.D. Rotiteston. Amer. Jour. 

Diseases of Children, 1916, 12, 47-52. 

In an analysis of 2600 cases of diphtheria it was found that only 
20 or less than 1 per cent were under one year of age. The mortality 
among these 20 cases was 45 per cent as compared with 7.3 per cent 
in the total. Three patients showed unmistakable signs of congenital 
syphilis and the author believes others were probably syphilitic. It 
is therefore concluded that syphilis is probably an important predis- 
posing factor.—R. M. T. 


Résumé on Infectious Diseases. AtBert H. Berrerp. Amer. Jour. 
Diseases of Children, 1916, 12, 166-200. 

A very complete and comprehensive résumé of the advances made 

in contagious diseases during the last few years is here given, together 

with a bibliography consisting of 300 references. 
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The following subjects are considered: hospital care, chicken pox, 
epidemic parotitis, measles, German measles, whooping cough, diph- 
theria and scarlet fever.—R. M. T. 


Chronic General Infection with the Bacillus pyocyaneus. LEONARD 

FREEMAN. Annals of Surgery, 1916, 64, 195-202. 

The case reported is one of extreme chronicity with typical neural- 
gic pains followed by paresis and muscular atrophy, and is of special 
interest because of the absence of the B. pyocyaneus in the blood and 
its presence in the bile; the absence of any discoverable point of infec- 
tion, unless possibly the teeth; recovery through drainage of the gall- 
bladder and the use of an autogenous vaccine; the occurrence of cir- 
rhosis of the liver (and its apparent disappearance since the recovery 
of the patient); the presence of ascites and pleural effusion, both of 
which promptly disappeared.—T. L. H. 


The Bactericidal and Protozoacidal Activity of Emetin Hydrochloride in 
Vitro. Joun A. KotmMer AND ALLEN J. Smita. Jour. Infect. Dis- 
eases, 1916, 18, 247-265. 

Emetin possesses bactericidal properties but prolonged contact is 
required. A 5 per cent solution failed to kill B. typhi in 15 min- 
utes and a 2 per cent solution required 45 minutes to kill various bac- 
teria from a case of pyorrhea. On the whole the effect was about 
equal to that of phenol in corresponding dilutions. Emetin proved 
to have some trypanocidal properties but these were less active than 
its amebacidal action.—P. B. H. 


The Bactericidal and Protozoacidal Effect of Emetin Hydrochloride in 
Vivo. Joun A. Kotmer AND ALLEN J. Smita. Jour. Infect. Dis- 
eases, 1916, 18, 266-276. 

In studying the bactericidal action of emetin on Staph. aureus, B. 
tetanus and B. anthracis, the authors found that the drug, adminis- 
tered intravenously, exerted a slight influence or none on the first named 
organism (infection in rabbits), and, when administered intraperitone- 
ally to mice exerted no inhibitory action upon the other two. Admin- 
istered intravenously to white rats, however, it exerted a slight germi- 
cidal influence upon T. equiperdum and T. lewisi. The authors con- 
clude that the improvement or cure of pyorrhea alveolaris by emetin 
is to be attributed solely to its amebacidal action.—P. B. H. 


Experimental Cholera-Carriers. Otro Scuésu. Jour. Infect. Dis- 

eases, 1916, 18, 307-314. 

The investigation was undertaken to ascertain whether animals 
could be made carriers of cholera vibrios. Inoculations were made 
into the gall-bladder, stomach, small intestine, blood stream and ser- 
ous cavity; also by feeding. After direct inoculation into the gall- 
bladder, stomach and small intestine the organisms were found in the 
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alimentary canal, but intravesicular inoculation was more successful. 
The duration of infection in all cases was limited but appeared sufficient 
for therapeutic measures.—P. B. H. 





The Localization of Streptococci in the Eye. E. E. Irons, E. V. L. 
Brown AND W. H. Napier. Jour. Infect. Diseases, 1916, 18, 315. 
A study of the invasive action of haemolytic streptococci from a 

case of iridocyclitis. Inoculated into rabbits the cultures produced 

iritis for 17 days after isolation, but showed a loss of the quality of 
localization. This could not be regained when once lost. The au- 
thors conclude that “the invasive power of an organism for special 
tissue may change within a short period of time during residence in the 
original host, during animal passage, and in culture, without pronounced 
or constant changes in cultural characteristics, or in general virulence 
for animals.”—P. B. H. 


Chronic Influenza in Pulmonary Tuberculosis. M. L. HAMBLET AND 

H. L. Barnes. Archives Int. Med., 1916, 18, 313-316. 

The purpose of the author’s investigation was to determine the 
number of tuberculous patients infected with influenza bacilli and to 
determine whether the symptoms of patients diagnosed as having pul- 
monary tuberculosis could be caused by a chronic influenza infection. 

Examination for influenza bacilli was accomplished by cultural and 
microscopic methods. Ninety-three to 96 per cent of patients diag- 
nosed as having both open and closed tuberculosis appeared not to 
harbor influenza bacilli. The sputum of twenty patients in whom 
the diagnosis of tuberculosis was doubtful was negative for influenza 
bacilli—G. H. R. 


The Examination of the Urine and Feces of Suspect Typhoid Carriers 
with a Report on Elaterin Catharsis. F. O. Tonney, F. C. Caup- 
WELL AND P. J. Grirrin. Jour. Infect. Diseases, 1916, 18, 239-246 
The writers report the following results of the examination of 290 

specimens of urine and 298 specimens of feces: The use of elaterin ca- 

tharsis is of assistance in detection of typhoid bacteria, and at the same 
time raises the value of a negative test. Endo plates were found 
most satisfactory. Lactose-peptone-bile was found to inhibit typhoid 
growth. The infectivity of typhoid carriers, in the absence of diarrhea 
is probably negligible. Typhoid bacteria were not found in the urine 
after administration of hexamethylenamin.—P. B. H. 


A Contribution to the Chemotherapy of Tuberculosis, First Experimental 

Report. G. Koca. Jour. Exp. Med., 1916, 24, 107-147. 

Inspired by Koch’s observation on the remarkable germicidal action 
of potassium auricyanide on the tubercle bacillus in vitro, Koga pre- 
pared a compound of copper and cyanide (details unfortunately not 
given) and studied its action on experimental tuberculosis in the guinea 
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pig. The results following the intravenous injection of this salt 
“eyanocuprol”) are summarized as follows: The effect of a single 
injection upon the lesions is either negative or inconspicuous. But 
after repeated injections of the preparation the congestion and 
leucocytic infiltration about the lesions are markedly decreased, the 
cheesy material resulting from degeneration of the lesions and other 
degeneration products are in process of absorption, and young connec- 
tive tissue is being actively produced in the periphery. While these 
changes are taking place the number of bacilli is also being reduced 
until finally they can no longer be detected on microscopic examina- 
tion. Whether the preparation brings about these results directly by 
killing the bacilli or indirectly by favoring the healing process of the 
body, it has power to inhibit the growth of or annihilate entirely the 
bacilli in vitro.—B. W. 


A Contribution to the Chemotherapy of Tuberculosis. First Clinical Re- 

port. G. Koga. Jour. Exp. Med., 1916, 24, 149-186. 

The author concludes, from a study of sixty-three cases, that cyano- 
cuprol given intravenously to tuberculous individuals, greatly improves 
or apparently cures pulmonary and surgical tuberculosis in the first 
and second stage, and it seems also to produce beneficial effects upon 
the disease in the third stage. The duration of these beneficial effects 
is still to be established.—B. W. 


The Treatment of Tuberculosis with Cyanocuprol. M. Orant. Jour. 

Exp. Med., 1916, 2, 187-206. 

The paper deals with the clinical treatment of tuberculous patients 
with “‘cyanocuprol.”’” The author claims marked efficacy for the treat- 
ment and gives directions for dosage, intervals for injection, precau- 
tions and contraindications.—B. W. 


The Treatment of Leprosy with Cyanocuprol. R. Takano. Jour. Exp. 
Med., 1916, 24, 207-211. 
A brief report of treatment of leprosy with cyanocuprol which 
appears to be attended with beneficial results.—B. W. 


Elective Localization of Bacteria in Diseases of the Nervous System. E. 

C. Rosenow. Jour. A. M. A., 1916, 67, 662-665. 

A study of the possible etiologic relationship of focal infection to 
diseases of the nervous system. 

Three strains of organisms, one staphylococcus and two green- 
producing streptococci, isolated from tonsils or teeth in cases of mul- 
tiple sclerosis produced lesions of the spinal cord in 58 per cent of the 
animals inoculated. 

A staphylococcus was isolated from a typical case of sporadic ante- 
rior poliomyelitis, which caused lesions of the spinal cord in 78 per cent 
of the animals injected. 
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Bacteria isolated from pyorrheal pockets and tonsils of a case of 
transverse myelitis caused lesions of the meninges in 50 per cent, and 
of the spinal cord, in 66 per cent of the inoculated. 

Streptococci isolated from cases of brachial, intercostal and post- 
herpetic neuralgia produced lesions of the posterior roots in 83 per 
cent. 

The pneumococcus isolated from multiple neuritis caused lesions 
of the peripheral nerves in 79 per cent. 

Such elective localization warrants the conclusion that the lesions 
in the infected patients were due to an infection from a focal source. 

G. H.S. 


The Natural Resistance of the Pigeon to the Pneumococcus. PRESTON 
Kyes. Jour. Infect. Diseases, 1916, 18, 277-292, with one plate in 
color. 

The author analyzes in detail the biologic factors which govern 
natural immunity in the pigeon to the pneumococcus. It was found 
that the organisms, whether injected intravenously or intraperitone- 
ally, were rapidly withdrawn from the general circulation and localized 
in the liver and spleen. Here the ultimate localization and destruction 
was within a type of fixed phagocyte—the hemophage—having the 
normal function of destroying red blood cells. The destruction of the 
pneumococci by the hemophages is so rapid and complete as to con- 
stitute the determining factor in the production of natural immunity. 
The possible effect of temperature, of body fluids, of phagocytosis by 
wandering phagocytes (crystalloid acidophiles), and of opsonic factors 
are considered and ruled out as important factors in the final elimina- 
tion of the pneumococci. Especial attention is directed to the func- 
tion, in the spleen, of a double or triple layer of cells surrounding the 
endothelial intima which borders the lumen of certain smaller blood 
vessels. Through the agency of this zone of cells is brought about a 
mechanical filtration (interstitial) of the organisms which are even- 
tually destroyed by the hemophages of the pulp cords. P. B. H. 


Laboratory Aids in the Diagnosis of Poliomyelitis. J.B. Neau. New 

York Med. Jour., 1916, 104, 167-168. 

One of the most interesting methods of laboratory diagnosis of polio- 
myelitis is the transmission of the disease to monkeys by inoculating 
them with the washings from the respiratory and alimentary mucous 
membranes. Sections of the brain from one monkey thus inoculated, 
showed a few globoid bodies similar to those described by Flexner and 
Noguchi. 

Another method of some diagnostic value is the so-called neutrali- 
zation test. Serum from a suspected case in the stage of recovery is 
mixed with a known fatal dose of an active virus. The mixture is incu- 
bated and injected intracerebrally into monkeys. In case _polio- 
myelitis does not develop, there is indication that the virus has been 
neutralized. However, such neutralization may also be produced 
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through normal serum. Therefore, this method does not furnish con- 
clusive evidence of poliomyelitis. Experiments with monkeys are 
too complicated and too costly for ordinary diagnostic use. 

Examination of the spinal fluid offers the most trustworthy method 
of diagnosis. A spinal fluid increased in amount and showing a slight 
to moderate increase in albumin and globulin, a good reduction of Feh- 
ling’s, and a varying cellular increase, mostly mononuclear, makes the 
diagnosis reasonably certain in fairly early cases of suspected polio- 
myelitis. A slightly cloudy fluid occurring very early in the disease 
must be differentiated from a similar fluid in an early purulent meningi- 
tis. Fluids from the cerebral or encephalitic type of poliomyelitis 
may sometimes be differentiated from fluids of tuberculous meningitis 
only by animal inoculation.—M. W. C. 


Cultivation of the Organisms of Vaccinia, Variola, and Varicella. H. 

GREELEY. Medical Record, 1916, 90, 265-271. 

A minute, bipolar bacillus has been found in all specimens of vac- 
cinia virus, and varicella and variola pustules. The organism occurs 
either in the form of a bacillus or in involution forms from which spore- 
like bodies escape. The organisms of vaccinia, variola, and varicella 
differ somewhat in size, but the general morphology is the same. 

Cultural experiments upon the bacillus of vaccinia virus indicate 
growth upon hydrocele fluid, whether diluted in different proportions 
with physiological salt, distilled water, or bouillon, or when used alone. 
Media consisting of about 70 per cent hydrocele fluid and 30 per cent 
bouillon, and containing a lime water equivalent of 10 per cent were 
particularly suited to the growth of the organism. Fifty per cent 
bouillon in distilled water, saturated with 10 to 100 per cent calcium 
oxide was also a good medium. Both glycerin and glucose when 
added to the cultures exerted an unfavorable influence. Slants of 
Loeffler blood serum gave good growths when washed every day with 
one or two drops of limed bouillon mixture. 

The virus of variola and also that of varicella grew under the same 
conditions as those which were found to be most favorable for vaccinia. 

Agglutination tests showed specific results between variola sera and 
variola organisms, between vaccinia sera and vaccinia organisms. 
There was also agglutination between vaccinia sera and variola anti- 
gen. Varicella antigen reacted irregularly with all sera except those 
from varicella cases, with which it was uniformly negative. 

In complement fixation the results were specific with variola sera 
and variola antigen, also with vaccinia sera and vaccinia antigen. 
Two vaccinia sera gave slightly positive reactions with variola antigen, 
but there was no cross reaction between variola sera and vaccinia 
antigen. Sera from cases of varicella gave negative results with 
varicella and variola antigens, but normal sera in almost every case 
reacted positively with varicella antigen.—M. W. C. 
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A Study of the Etiology of Chorea. Joun Loverr Morse aNnp CLEVB- 
LAND FLoyp. Amer. Jour. Diseases of Children, 1916, 12, 61-72. 
Twenty-six cases of chorea were studied, of which twenty-one gave 

no suggestive history of syphilis and only one gave a positive Wasser- 

mann and one a doubtful reaction. This percentage is no higher 
than that obtained among hospital children in general. It is therefore 
concluded that syphilis probably plays no part in the etiology of chorea. 

Seven of the patients or 37 per cent gave a history of rheumatism, six 

of them had acute endocarditis and six chronic valvular lesions, a 

total of 46 per cent. The tonsils were enlarged in eleven or 42 per cent 

and had been removed in four; the teeth were carious in nineteen or 

73 per cent, pyorrhea being present in two of these and pockets of 

pus in three others. 

Thirty-one blood cultures were made from the twenty-six cases 
and the cerebro-spinal fluid was cultured twenty times in nineteen 
cases. Loeffler’s blood serum, neutral and acid milk, serum water 
glucose, lactose and sucrose, glucose bouillon and at times hydrocele 
fluid, alone and with agar were employed, both under aerobic and 
anaerobic conditions. In five cases organisms were obtained. One 
was a small gram negative “diphtheroid” bacillus, which grew very 
poorly and failed to produce any effect upon rabbits. Diplococci were 
found in the blood smears once but did not grow. In three cases 
streptococci were grown in the original culture but in only one were 
transplants successful. The authors think that these organisms were 
probably alike. The one subcultured was injected into rabbits with 
the production of endocarditis, arthritis and a congestion and round 
cell infiltration of the pia over the cortex and extending into the con- 
volutions. In one of the three rabbits in which the brain was exam- 
ined smears from the cortex revealed streptococci. 

The number of cells in the cerebro-spinal fluid taken from ten of the 
patients was 2, 5, 7, 8, 10, 10, 10, 18, 24, and 25 respectively showing 
a slight increase in 3 or 30 per cent. 

The authors conclude that there is a definite relationship between 
chorea and rheumatism, endocarditis and infections about the oral 
cavity, and that their results suggest that a microdrganism or group of 
microérganisms may be the cause of chorea.—R. M. T. 


PHYSIOLOGY OF BACTERIA 


The Destructive Effects of Light and Drying and Other Living-Room 
Conditions Upon Diphtheria Bacilli, Streptococci, and Staphylococci. 
DantEL W. Poor AND CHARLEs P. Firzpatrrickx. Collected Studies, 
Bureau of Laboratories, New York City, 1914-1915, 8, 197. 
Membranes from four cases of diphtheria, and mucus from one case, 

with mucus from one case of scarlet fever were subjected to various 

light and drying tests. When exposed to diffuse light, drying and 
admixture of dust and other bacteria, diphtheria bacilli, staphylo- 
cocci, and streptococci were rapidly reduced in numbers during the 
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first few days, after which there was a more gradual reduction. Strep- 
tococci seldom resisted drying and light longer than a week, nor diph- 
theria bacilli more than three weeks. 

Ascitic broth cultures sometimes showed the presence of a few sur- 
viving diphtheria bacilli and streptococci after plate cultures had 
failed. 

The reduction in the number of bacteria in mucus and in mem- 
branes took place much more slowly if the light was partially ex- 
cluded (as would be the case where membranes were deposited under a 
bed or in a dark closet). None of the streptococci remained alive as 
long as three weeks, nor the diphtheria bacilli as long as ten weeks. 

T. G. H. 


Life Cycles of the Bacteria (Preliminary Communication). F. L6xHNIs 

AND N. R. Smirn. J. Agr. Res., 1916, 6, 675-702. 

If the writers’-claims are true, they will almost revolutionize our 
conceptions of the morphology of bacteria. They claim that a single 
species may pass through as many as twelve or fourteen distinct mor- 
phological forms, varying from tiny, filterable “gonidia’”’ to large, 
unorganized masses of “synplasm” formed by the fusion of smaller 
elements. None of these are dead or attentuated forms (although 
often described in the past as involution forms), even the ‘‘synplasm”’ 
being capable of development into organized cells, passing through an 
intermediate stage in which very small granules appear, called by the 
writers “regenerative units.’”’ The writers distinctly say, however; 
“We beg to point out that by discussing the life cycles of the bacteria 
we do not intend to revive any of those unclear theories concerning 
bacterial polymorphism or pleomorphism. The development of the 
bacteria is characterized not by the irregular occurrence of more or 
less abnormal forms but by the regular occurrence of many different 
forms and stages of growth connected with each other by constant 
relations.” 

The writers’ most thorough studies have been made on B. azoto- 
bacter. They show that there are four groups of the different forms 
of growth of ‘this organism, and that ordinarily any culture shows 
only one of these groups of growth forms. It is so seldom that a 
culture develops forms of one of the other groups that separate species 
have undoubtedly in the past been based upon these morphological 
differences. The writers have studied a few other bacteria in lesser 
detail, and have evidence that they also pass through similar life 
cycles.—H. J. C. 


The Inhibiting Action of Certain Spices on the Growth of Microérgan- 
isms. Frepa M. BacumMann. Jour. Ind. and Eng. Chem., 1916, 8, 
620. 

The author has studied the antiseptic action of ground spices, 
their alcoholic extracts, essential oils and active principles, on pure 
cultures of mold spores and filaments, and of bacteria. Molds were 
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represented by species of Rhizopus, Penicillium, Aspergillus and Alter- 
naria and the bacteria by B. coli, B. prodigiosus and B. subtilis. The 
double plate method was used, one half the plate containing plain 
agar the other half the medium plus the spice to be tested. Tests 
were made by streaking the plate with sterile water suspensions of the 
organisms. 

Alcoholic extracts of cinnamon, cloves and mustard showed variable 
degrees of effectiveness. Cloves was most active; mustard not at all. 
Rhizopus was more sensitive than Penicillium to cinnamon but less 
so to cloves. In powder form cinnamon was more effective than 
cloves, allspice or nutmeg. Rhizopus was not affected by cinnamon, 
other molds and B. subtilis were highly sensitive to all spices, except 
nutmeg; B. coli and B. prodigiosus were inhibited by allspice but 
scarcely at all by the others. Cloves and allspice were about equally 
effective. Cinnamic aldehyde in concentration of 1: 2000 inhibits 
growth of all molds and bacteria; volatilization inhibits growth even 
on spicefree half of plate. Eugenol was antiseptic for Alternaria and 
B. subtilis only. Of the oils that of allspice was best; effective 
against Rhizopus in 1: 5000, B. subtilis 1: 1000; it does not inhibit B. 
coli and B. prodigiosus. 

In general mold spores were more sensitive than mycelia and both 
more so than bacteria; B. subtilis was most sensitive among latter. 
Spices in the amounts used in the kitchen are not good preservatives. 
Large amounts of cinnamon, cloves and allspice do act as preservatives. 

I. J. K. 


PLANT PATHOLOGY 


Observations on Fire Blight in the Yakima Valley, Washington. J. W. 
Hotson. Phytopath., 1916, 6, 288-292. 
Leaf infection of Bartlett pears is reported, beginning at the mar- 
gins. Invasion of the sap wood from twig blight and an abnormal 
number of fruit infections are also noted.—F. L. 8. 


Bacteriological Blights of Barley and Certain Other Cereals. L. R. 
Jones, A. G. JoHNSON AND C. 8. Reapina. Science, 1916, 44, 432. 
The authors describe the causal organism for blights of barley, 

wheat, rye, spelt, and oats. In all but the latter case the organism 

seems to be of the same species, a monotrichous rod with a single polar 
flagellum. It is seed-borne, which accounts for its general distribution. 

The organism survives on infected seeds for at least two years. More 

detailed studies will appear at a later date.—C. M. H. 


A Bacterial Disease of Western Wheat-Grass, Agropyron smithit. 
Occurrence of a New Type of Bacterial Disease in America. P. T. 
O’Gara. Phytopath., 1916, 6, 341. 

A disease of Agropyron smithit found in several places in Utah, and 
similar to the diseases of orchard grass discussed by Rathay is de- 








706 ABSTRACTS 


scribed. The affected plants are somewhat dwarfed and have upon 
their surfaces masses of bacteria which form a yellow ooze which pro- 
duces layers between the stem and the upper sheath and between the 
glumes of the inflorescence. The organism does not penetrate into the 
tissues until some time after it has covered the surface. It is later 
found in the substomatic chambers and in the intercellular spaces 
but has not been found occupying the cells. Normal seed are rarely 
produced. The organism is non-motile and is described by the author 
as “‘Aplanobacter Agropyri sp. nov.”’ It is a short rod with rounded 
ends which occurs singly or in pairs and infrequently in chains of four. 
They are 0.4 to 0.6 x 0.6 to 1.lu in size. No endospores have been 
observed. Capsules have been frequently demonstrated. The organ- 
isms stain readily with the common stains. 
The group number is 212.2223522.—F. L. 8S. 





Some Properties of the Virus of the Mosaic Disease of Tobacco. H. A. 

AutLaRD. J. Agr. Res., 1916, 6, 649-674. 

Several theories have been advanced in the past to explain this dis- 
ease as of physiological instead of infectious origin. It has been 
claimed that the oxidases and peroxidases produced by the plant 
cause the disease, and spread the disease to other plants if inoculated 
with the sap from diseased plants. The writer gives evidence to dis- 
prove this theory. It is true that the virus is not removed from the 
sap if filtered through a Berkefeld filter; but by submitting the virus 
to various treatments the writer shows that it may be destroyed by 
means that do not destroy enzymes, or that the enzymes, on the 
other hand, may be destroyed by means that do not destroy the virus. 
The writer concludes: “Since this pathogenic agent is highly infectious 
and is capable of increasing indefinitely within susceptible plants, 
there is every reason to believe that it is an ultramicroscopic parasite 
of some kind.”—H. J. C. 


PUBLIC HEALTH BACTERIOLOGY 


Bubbling Fountain Tests. Jane L. Berry. Collected Studies, Bureau 

of Laboratories, New York City, 1914-1915, 8, 135. 

Two bacteriological tests made on a bubbling fountain showed only 
staphylococci present. When the fountain was smeared with a cul- 
ture of B. coli, considerable flushing did not entirely remove this or- 
ganism. The danger, if pathogens are present, is evident. The best 
safeguard for the kind of fountain described is a continuous flow oi 
water.—T. G. H. 


Cigar Cutter Tests Jane L. Berry. Collected Studies, Bureau of 
Laboratories, New York City, 1914-1915, 8, 137. 
Of 145 customers purchasing cigars, 74 used the cigar cutter, and 
of these, 4 first moistened the cigar in the mouth before cutting. 
Streptococci, staphylococci and spore-bearing rods were easily obtain- 
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able from the cigar cutter after such procedure. Cigars moistened 
with B. pyocyaneus, when cut, contaminated the cutter, and fresh 
cigars were in turn contaminated. Of three cigars held in the mouths 
of different diphtheria patients, one contaminated the cutter with the 
Klebs-Loeffler bacillus. The author recommends that cigar cutters 
be abolished.—T. G. H. 


Studies on the Use of Brilliant Green and a Modified Endo’s Medium in 
the Isolation of Bacillus Typhosus from Feces. H.C. Rospinson AND 
L. F. Rerreer. Jour. Med. Res., 1916, 34, 363-376. 

Using a preliminary enriching medium consisting of peptone water, 
reaction + 1.0 to phenolphthalein, containing brilliant green in dilu- 
tions of 1: 60,000 to 1: 300,000, and a modified Endo’s medium, the 
authors report successful results in the isolation of typhoid bacilli from 
feces. The modification of Endo’s medium consists in the use of sodium 
bisulphite instead of the plain sulphite—H. W. L. 


Studies on Diphtheria in Cleveland, I. Diphtheria Carriers. R. G. 
Perkins, M. J. Mitter anp H.O. Rusn. Jour. Infect. Diseases, 
1916, 18, 607-617. 

A paper having special reference to the problem of shortening the 
average quarantine period. The points discussed include the incidence 
of carriers in Cleveland, morphological studies on the organisms found, 
and the results of the application of the Schick test.—P. B. H. 


A Study of the Normal Bacterial Flora of Postage Stamps. R. A. 
Kerity anp P. D. McMaster. Medical Record, 1916, 90, 153-154. 
A bacteriological study of 50 postage stamps obtained from various 

sources showed the presence of bacteria upon 48 of the 50 stamps. 
Methods particularly adapted for the detection of tubercle bacilli 

Bacillus tetani, members of the colon group and diphtherial forms 

failed to demonstrate any of these organisms. The organisms isolated 

were, with possibly two exceptions, all non-pathogenic. Micrococci 
predominated. Other non-pathogenic organisms, molds, B. subtilis, 

etc., were present in only small numbers.—M. W. C. 





